(19) tSMfWpJrWMSfl 




(43) br**m a (io) mffi'Afflm^ 

2000 ^12 ^28 3 (28.12.2000) pct WO 00/78716 Al 



(5i) mmnnnm C07D209/16, 

209/44, 211/14, 215/42, 401/04, 401/12, 401/14, 405/04, 
413/04, A61K 31/4525, 31/454, A6 IP 43/00, 9/00, A61K 
31/4545, 31/4709, A61P 9/12, A61K 31/4725, 31/496 



PCT/JPO0/O4O68 
2000 *£6 £22 5 (22.06.2000) 



(21) 

(22) mmmm&: 

(25) m^ihmomm: 

(26) mm'&moms: 



(30) «5fe«T^-^: 

11/178170 1999^6^24 B (24.06.1999) JP 

(71) mmA(*m$:fc<±x<Di%femiz'z>i\T)i mu**5t 

(TORAY INDUSTRIES, INC.) [JP/JP]; T 103-8666 
m^tli* *E B **SMfflT2T g 2§1-^ Tokyo (JP). 

(72) §&W%; fccfctf 

(75) ^BMm/thMX (XmiZ-Dl^X <Dfr): 5S ^1 



(HAYASHI, Ryoji) [JP/JP]; T 251-0033 W^JHHM^R 
Tp* 31013- 13-9 Kanagawa (JP). jz&^W (OHMORI, 
Eiji) [JP/JP]; t 520-0842 }& H ^ X : M rp H ULj 2-15-1 
Shiga (JP). M V 2: (ISOGAYA, Masafumi) [JP/JP]; 
T 245-0016 fl^JI|JMIt«i1i*Bffl*Sr3989-7 Kana- 
gawa (JP). SM&jfeM (MORIWAKI, Mitsuhiro) [JP/JP]; 
T 248-0036 #*JI|»tt»T!T¥/£llll Kanagawa (JP). 
ASSSfffi (KUMAGAI, Hiroki) [JP/JP]; T 248-0034 » 
^JIiy|l:$$jt7TT;*ffi2-l-20 L-302 Kanagawa (JP). 

(81) J§£ U (BP*): AU, CA, CN, JP, KR, US. 

(84) H fiS^,): 3 " P ^ / (AT, BE, CH, CY, DE, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(54) Title: a , B - ADRENERGIC RECEPTOR ANTAGONISTS 

i—l (54) *W0)«f*: 7 KL/t'J > or lBSSMfcStalg 

/ . (57) Abstract: Compounds of the general formula (I) or pharma- 

^ AT D N 1 C ) A Q t 1 \ cologically acceptable acid addition salts thereof; and tfi B -adren- 

| \ || /p \ A J ergic receptor antagonists comprising the compounds or the salts: 

OO O [wherein Ar is indole or the like; R 1 is hydrogen or the like; B is 

t"^ a bond or B-N-R 1 may form a ring structure such as piperidine; n 

/—s is 0, 1 or the like; A is trimethylene, butylene, or the like; and Q is piperidine, isoindoline, or the like]. The compounds and the 
salts serve as antagonists having a high affinity for a 1B -adrenergic receptor and are useful as drugs to be used in the prevention 

O and/or treatment of a ^-adrenergic receptor-related diseases (such as hypertension) or as pharmacological tools for the elucidation 
K of physiologic actions occurring through a 1B -adrenergic receptor. 
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( I ) 

R 1 O " 

Artt-f>K-;i/f, R BfcfcMS, £fct*B -N- R'rtqR 
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S##fc4Ha$*l (Am. J. Physiol., 153, 586(1948)) . t<D%.. M^OMmz 

£<b^, 3fi^®#^£4&^W^*fci: 9* C(Dalf»ala, alb, 
a 1 d0HS^<3^£^^C#^£tl3£MoTV^ (Pharmacol. Rev., 47, 

267(1995)) o ms*k vu-i/\z&%fr^®¥W£frmhmm¥wmkfob<o 

^■m\±Uni\uX\^%<D<D. iMrefcfca 1 a, alb, aldWn-V^ 
fl^-^T, Hea^W4HH»C«fc5 a 1 A, alB, a 1 D^^^Wi^jS 

i 
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*U alA§f^MtC!)i|V^Mlfclt5-^f;^7^ KMD - 
3 2 1 3$fr&*&B3&£*lfc (Exp. Opin. Invest. Drugs, 6, 367(1997), Mol. Pha 
rmacol., 48, 250(1995)) 0 Ctlh a 1 A^#:^ii^<Z)i^V^b^#I^MV>fc 

M£tlT^5 (New Current, 7, 14(1996)) 0 

^Igiir^tiTV^^h^PV, AH 1 1 10A}:^tt), itfntt 
&+#&&<7)-e&frV^ (Trend. Pharmacol. Sci . , 15, 167(1994), Soc. Neuros 
ci. Abstr., 20, 526(1994), J. Computer-Aided Mol. Design, 10, 545(1996)) 

a 1 B h 7V7^i-y^70^^^<Q> alBfgft© 
'frBi&li^frflE;*:, M'MMj&^<Dm-$-^^£tlT^Z> (Proc. Natl. Acad. Sc 
i. USA, 87, 2896(1990), Proc. Natl. Acad. Sci. USA, 91, 10109(1994)) 0 £ 
7c, a 1 B^mfaS vVTV V -r^XVmWifab, a 1 B^m*<D%-R.&fo^<D 
m^m^tl-C^ (Proc. Natl. Acad. Sci. USA 94, 11589(1997)) , £ h 

\zm*<Dmkfah, a i B^mm&Mm^mffimmvmmit&m-fzcb ( 

J. Biol. Chem., 270, 30980(1995)) , h hjg^t&M^t: bffiMB.<D a 

mm\-&z>wfc\*a i B^mmm^-vx^^tm^m^-ct (tti:^, 

6, 431(1996)) t^^m^^tlX^^o £fc, a 1 Bg^f^n^^jfiLJE, M 

bsj£, mifc-\±>t^±, ^mMteFw&mftitLxMftznxi,^ (W097/1 
1 6 9 8) o ^^/cfe, mMmmvmmiztrif. a 1 B^mm^m*^-?* 
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( i ) 

Ar _ B _^c^A-Q (I) 
R 1 O 

l&xp. Arte, UlifeKl^nyv, -hoS, mmmi-9a>TUJVT 
T^S, «fjRl-8©7W7 5/«, £Sft*6 - 1 5 <7)T V - 
^7^S, mmWt2~l 6 0i?7;W7 5yS, ^fPflfel 
-;P7.^I, kKB#^, Mtl-8©7WS, Mt6-15©7'J 

^^l-s^T^n^^, M*ti-i5iz)7y-;^s, M 

L, 

RHi, *fft, If|(l-6 07;^;K Mlt6-12(?)7y-;K J^iffifc2~ 

9 <D T)V>r~)]/, £ Itm^gl 3-8^>^n r £^ L > 

Bt*, iilt I < l^ft 1 - 8 ©7il/^;H> /np^V, tKB^> 

M1-8©7;P^S, M^6-15©7'J-^S, Mtl-8^P7 
9(57;^^*;^-^, Mtl-15057 5/^-jH, 

-c®ife$tLTv>str-<y^>, ^7^v, 3^*2,3,6 - by tKntrys? 
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n itO Sit It U 

, M*ifc2~ 1 6©i?7;W7^S> J^3fH8U 2~2 0O^7'J~^7$y 
*»l-8(57^^*, M^6~ 1 5©7 i ;-;^>'S, 

o^nr;i/^;H> Mti-8^P7;m^>I> ^7/S, ^*^co~i 
5 07^^^»S> ^M^v-;^ j^fftifc2~9<7)T;i^^:y#;M?- 

6 ~ 1 5 O T V -)V T hm&tlZ £ *i T ^ 5 & 2 - 8 

©7MI/V, 7x_l/V N Sfcl*^3-8d!)V^P7;^l/V^L, 

1) -NR 2 R\ 

^^n7J^;k j^iftifc2~9<7)T;i^-;i^ J?tft6~1507'J-^fcH: 
MI5[7-15(7)77iW (7';-;k T=7}\s*r)W>TV-}l>mfr\±. s^u? 
V> -hPS, Mfi(l~9©7^7^S, 7^S, &3ff£fcl~8fl!>T;U 
^7575, j^3t»6-l 5©7';-;i/75/S, j^^2~l 6C[)>?7^ 
^7$/S, j^f&l 2~2 0©i?7'J-;P7^S> tFn^>, JKKHR 1 - 

-8^D7i^^S, ^7/S, j3efftifc0<-l 5©7^^-iUS, # 

^ii-9^)7^7^s, r$;&. j^0i5ci~8<7)r;b=ir;uT5ys^ 
Jg?*»6-i 5©7'j-;i/7$yS, ^^2~i 6cd^t;l-^;ut 5 m 
2-20^v?7'J-;L'75/i> tp'n^, j^gfc l ~ 8 <7>t;i^;i^S 
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s&^&sJiTv^fcr^y^v, t?ny^v % 1 ,3 ,4 - h y t Ko-fv^y 
•jVs -fv-rvpyv, tr^^v, wjv, 2-^'jf>, 2-^ny 

KV> YVF'JV, 2,3,4-hy tKP^y V, 2,3,4-hytFn^y 
2)^(11) 

N-R 5 

— (' , "(H) 

N-R 4 

1 ft 
R 

til*mm%t.7^1 S<0-T=?)\,*)V (7'JWk 77^^K57y-^tt, ^ 
nyv> -hPS, ^ftl-9(?)7^7^S, T^S. 
7^W^S, Mt6-156D7y-;i'7^S, Mlt2~16^i?7 
^7$/'!, M^12-20©i?7y-^75/S, tKD^>, j^iplifc 
l-S^T^^S, Mt6-15<^7y-iH> mm%ll~S<DT}l>n*ri/ 

irl~8^n7^=i^>S, ^7/fi, j^^o-i 5CDT^y^;i^*-;^ 
r^^-;H, ^isa-s^r;^;^ 1 ;^ M|[6~i5^7y- 
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*ttmw\t-i&& (in) 

Ar 2 — D — A — Q 2 ( in ) 

1) -5) £|§!U 



l*t2~16^7iW7^S, j^ifrl 2-2 0©i?7';-A;75 
yS. kKn^A ^fl(l-8 07;i'^ jRJHR6-1507y-^ 
^*»1-8©7^^S, Mt6-15©7'J-;^>S, J^fftitl- 
8©^P7;P^H, Mtl~8^P7^3^S, ^7/S, J^iftifcO- 





4) 
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tFn^>, ^gfcl-ScDTVl^;!^ mm&G - 1 5 <r>ry ^ 

o^n7i^;H, ^iii-8^D7;^^s> fr^g* j^fftifc o 1 

5<DT5 J 7,)V*-)Vm, tU^^JUS, mm&2~~9 0)TJ1sn*r^jJ)]sT]s- 
^fftifc 1-15^)7$/ 1 ~ 8 <DT)^*c)l>3-*m, 

mm&6~~ 1 5 or y -^^^fi^^ii^^fiT-gm^^rvN^^^rs - s 

1) -NR 2 R\ 

i*MI7~15077;w (7y-;K 7^;i^;KDr y /np 

^rV, -hnS % lftl~9^7^75yS, 7$yS, MI(1-8(D7 
;W757I, j^^6~l 5(7)Ty-;PT5/S, ^i$t2-l 6(J)i?7^ 
^7 5/1, 2-2 0©i?7'J-^7$y^ t Kn^>> mm& 1 

-8 07WS, Itt6~1507y-;H, M*^l~8CDT;bzi^^fi 
x Iit6~1507'J-;m->i, Mtl~8(?)^n7iWI, Mfftifc 
l~80^nT;i^zi=3f^fi, ^7/S, iM0-15®7^7^-;H, 
rtiM^^S, M^2~9c7)T;L-zi=3f>'^^-;pS. mmWti~~i 50)T 

f-^S^6ii^ti5fi-e®^$^TVNT^i:VN 0 /cfdU R 2 = R 3 =EU R 2 = R 
3 =XfMi<) , r 

£fcte> -NR 2 R 3 ^^o LcfctC^oT, &©&*>L< l^P>rV, -h^ 

x j^^6-i 5<7)7y-;n, Mti~8©7i^^i, mmm6^i 5 

7 
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mmm.2 ~ 9 ©tj^^*^^, jsuhk 1-15^7^ *;i/3f?=wn; 

ss-eM&^ti-tv^e^ y^v, Knys?v, 1 ,3 ,4 - h y t kp^ v=¥/ 
yv, ^v-fvFyv, tr^^^v, ^#yv, 2-tfpy 

K>\ -fVKUV, 2,3,4-hytKP^'JX 2,3,4-NytKndf.y 
2) S (II) 

N-R 5 

— <f (II) 
N-R 4 

R 6 

. *fci*j^^7-i 5<7)t^;i^^;p (r'j-Jk T^;i^;i^Ty-;i^#i* 

, ^P^V> -hPS, MSCl-9^7W^S, 757S, J^*»l- 
8©7W7^I, J^iftlfc6~ 1 5^7y-^7^S, ift2~16(D 
i?7i^7$yS, ^ffftfcl 2-2 0^7'j-;i/7^S> t FP^>> 

j^*»6-i 5©7y-;p^s> Mti~8^P7;^M, 

^*»1-8©^P7^3^||, ^7/*> MiO-15<r;7$y^- 

5©T5y*;P#-;i/S, If|[l~8 07W7 c ^S> Mt6-15©7 
y~;^^^S^f>3i^tL5S-CM^^tLTV^X*) < feV^) . SfcttR\ R s #^o 
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M^2-l 6(^)^7;W7^S> j^fftlfcl 2-2 0©^7'J-;i/75 
mm%tl-8<DT)l<n*c^m. Mt6-15©7 , ;-;m->'S, ^iftiU- 

8o^D7;^;H> mm&i ~8 ©/NP7;m^I> ^7/i, ^iPtlScO- 
l 5 <t>t 5 y A;^=5f^;n, Mfffffe2~9 t^r;^^^;^ 

^ t7^v, ^;y>, ^vx-f ^/7 7>> s/ci^yy^ 

il!i~8©7;^;i/S, Mi6~i5©7y-;H, Mii-8©^n7 

-8©tFo^>m;H, Mi 2 ~ 9 07;^;^;i/^-^S, mm%k7 
~i 6©7y-;i/*;^-;H, M#tiSc7~i 5c7>T^;i^^S^^iii#tL5S 
-eflHfcStitVNStf^y £tcI*2 ,3 ,6 - h y t Kntf y 

1) -NR 2 R 3 (CC-CR 2 > R 3 te, niLl-X&m. mm&l~-6<DT)l'*)l', 
I§i|[3-8©'>^n7;^k j^?ftlfc2~9<9T,Mr-;K Mi6-15<?) 
ry— ;K £fcfcfcj^§ff$[7~ 1 5©77^^ (7'J-iK 77^^7'J'- 
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;HfB4H*, ^p^v, -hnS, Mtl-9©7W^S, 75yS, 
M1-8©7;W75/S, Mt6~15©7y-;P7^S, £?fftifc2 
-1 6(Di?7^7^S, M'^l 2~2O0i?7';-;i/7^S, fc: Ko 
ilf|[l-8(r;7M;H, JS##6~1 507'J-;H, Mil~8 

=*;i^> ^^ci~8cd^pt;h3^^, ^7ys, j^iftifco- 1 scots y 
scots y^;^-;^ mm^i-8<DTjv^j^^m, ®im&6~~ 
r 2 r 3 #^-ol.hc^ot, iit^Ki^p^v, -hos, mm$ki-9 

cOTv^TS ^S, 7^1, Mitl~8(7)7;W7$yS, Mfftife6-1 
OCD^TU-^TSyS, tKo^, M^1~8 07^^;H, ^i^fc6~ 

j^^i~8^M=fT;p^;L'S> Miti-8^n7;^^i, ^> 
rySx J^^o-i 5coTsy*;M^;«, J*!f^2~9 
coT;i^=*:y#;M?-;i^ Mfitiu~i 5coTsy#;i^-;i^ m^i- 
8<7)T;b^^7fS, j^^6~i 5<7)T i ;-;i-^^^^3i^ti^^@^^ 
tiTv^tr^y enys?v, 1 ,3 ,4 - b y t kp^c v^y y v x -fy-r 
yh*y>> t?^£?y, ^*y>, -r vh*y 2 ,3 ,4 - n y t kp#/ y 

v. 2,3,4-hy hKP^yapfij ^tFo^WWv, Stzlty 
2)S(II) 

N-R 5 

. 4 Cn) 

N-R 4 
R 6 

(CC"CR\ R s > R 8 t*±ffi©ai9) ^fcafl^GM***^. 

10 
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7^S, Mtl-8©7;i/^75yS, ^^6-1 SOTV-llsTX / 
B-N-R^l^ii^i&LT, te^P^V, hKP^r^x 

i~8(7)7;^;H, Mi6~i50r'j-;H, Mi!i~8 6!)^D7M 
M#tifco~i 5<9T5/x;i^-;i^ #;M^>;ug> j^^2~9<7) 
T^n^^;^-;^ Scots /#;ptK-;i^> ^^ci~8 

©tFn^^WS, j^^2~9©T;u^;p^;^-;i^S, ^*ifc7~i 
6(D7';-;^;^-;H, ^^7-1 5 ^r^^S^m^sg-eM 

^l. M^i~8cDT;i^^T5y«, iit6~i5(Z)7y-;b75ys 
tKP^, Miftm~8<7)T;p*;«> Mifttfc6 - 1 5 cdtU m 

(7)^P7i^iH,, j^^l~8(7)^nT;U=i=irVS, ^7/S, j^ifttfcO~l 

5 07^W-;n, ^;^^fi/;n, j^*^2-9^t;p=i^^*;^^ 

mmm 1 ~ 1 5 or s y i ^ s <DT)\s*)is?*m, 

m^Wt. 6 ~ 1 5 <7)T y ^iltf *i5S~eM&£*iT JgeiPtgfc 2-8 

<3?t;u=¥Ixv, s?ti*M^3~8(7)v^nT;u^uv-e$>«9 , 

l) -nr 2 r 3 (cc-eR\ R 3 is, &AELT*iPh j^3ft& l ~ 6 ©t;i^;k 
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;i^*H*> />pyv, -hng> M^i-9cDr^;L-r5y^> 7$7S, 
fti~8<57^7 5ys, mmme^i sory-^rsys, ^0^2 

^ci~i5c7)r^y #;M?=/H£, mm& 1 ~ 8 or;^;^;*-^ ^ifc 6 ~ 
1 5^>Ty-;^f•^-S^f>3i^tLSS-e^$ttTv^-c 3 fe t fcv^) > '£fcte- nr 
2 R 3 ^^Ul:^T, ilifcK^n^rV, -hPl, j^^ife 1 ~ 9 <D 

rw^I, 7 5 y s, i ~ 8 <7)7;^;i'7 ^ y 1, mmme^i 5 

4>Ty-^7$y&> ^^c2-i 6WTJis*)isT$sm, mmm.i 2-20 

<5v?7y^7^S, tKn^, MI(1~8 07;WS, J^ftifc6~l 

^S. j^tti-8©yM37;^;H, ^iti-8(i!)/M3 7;ni^>'S, 
/S, Ifto-i5^7^W-;H^ Miftifc 2 ~ 9 <7) 

0T;^;^yfS, j^^6~i 5 0Ty-;^^S^?>ji^tL5S^MM^^ 
Tv>^tf^y>?> > tfpy^v, 1,3,4- h';tFn^v^/y>, •fv-fv 

2 ) & (II) 



N-R 5 




(II) 



(CCtR\ R s , R 6 l*±feOii^) t?$>5o 
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tFP^> ^ftl~8 07;WS, J^iftifc6~l 5 07'J-;i/S, 

1 5©r 5 y^TMwi^, $iPflfc2~9<7)7;u:3^;ft;M* 
1 - 1 5 or s y ^sfts i - 8 ©7;^;^^ 

1~8© T Miftifr 6 ~ 1 5(7)711 Mifttfe 1—8 P 7Jls*c 

r)vzi^yij]v^-}vm. iiti-i5©7sy^-;n, ^1-8 



iM^K^n^rV, -Fnl, &3HBc 1 - 9 4>r^7 5 y T 

> ^2-16<55?7^75/S, ^iftifc 1 2 ~ 2 0 <DP7 V -)V7 5 y 
tFP^> Ittl~8^)7;i/^ ffK6~15(D7'J-;H, m 

l - 1 5 or 5 y *;m?-;H£. 1-8 ©7;^^ftS> 

JK** 6 - 1 5 <Z> T V ^ * tlT V * 5 J^iftifc 3-8 



X, J^^2~l 6©i?7W7$yS, J&3JHBC1 2-2 0Oi?7'j-^75 




2) -N 




WO 00/78716 PCT/JPOO/04068 

1) -NR 2 R 3 (C£-CR\ R 3 lt, m±LLT&m, «3Wtl-6 07M^ 

Jls&ftlt, ^pyv, -hoi, Mtl-9©7^7$yS, 75>S, M 
m%ll~~8<DT)l>*)l'T$S&. J^^6-l 5<Z)7y-;i/7 5yl> ^SC2 
-16(9^7W7$7S, Ittl2~2 0^7y-iU7$/'S, fc 

itti-8©7;^s, MS6-i5©7';-;n> mmmi-s 

7W^S, 75/1, Mtl-807;^7$/S> jKf^6-15 
^7'J^7^S, 6 0VT)ls*cJlsT5.sm. Ml(12~2 0 

®^7'J-^7 5yS, tFD^ M^1-8(?)7WS, M^6~l 

ySx 101(0-15^7^^-;^ j^fftifc 2 - 9 <e> 

T^n^^M?-;^ mmwti~~i 5<dt s y#;M?^;i^ ^*ifei~8 

-cwstr^y^v, tfny^v, i ,3 ,4 - h y t kp-t v^y y -rv-fv 

2) ^(11) 

N-R 5 

— i 4 (in 

N-R 4 
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(CC-CR\ R 5 , R 6 l*_hJB<Dii9) -efcs. 

>fcltl*7;utPx ^PPx :7*P^ 3— h\ 1 ~9 ©7^7 3 

£bTt*-NHCOCH 3 , -NHCOPh, 1 ~ 8 0)TJl>*)l>T 5 y gfc 

LT^W^> xf-;i,7$y, n-7'Pb°iL'7$y> V:TP fcf^y S y 
, i/^DA^r?;, jg£fft&6~l 5®7'J-;i'73yfifcLTli7x-;i, 
T$ / , Mift^t2~l 6(7)i?7W7^St iTl^yW^y, i^xf 

^7$/, ^ (n -7 0 Pt°;M 7^y, v>-r VT7°ob: 0 ;i^r ^ y , s? (s/^n^dp 

7$ y > Miftifcl 2-2 0©^7'J-^7^Skltl^7x-^7$ 
y, MS 1 - 8 <57W£i: Ittt^f ;w x^;k n-7°Ph°;K -fV7* 

, ^y^vf;K n--^>;K i/9v^***/n,* M*lfc6~i 

5©7';-;Hi:ttli7x-;w ^T7^-;K t'7xx;K &&&& 1 ~ 8 © 7)V 
n^Sfcltli^b^, ih^X n-^PTj^V, -fV7P7f^^, */ 9 
P^^>;M-^:>\ If 1 6 - 1 5 © 7 'J -il/t^rV'S k 1 1 1*7 x / , }% 
UHK l-8©^n7WIt LTteh y 7^tn^f;k 2 , 2 , 2 - by 
toxf/K Mtl-8©/NP7;i/n^>Si: iTtth'J :7;m*p* h=*r>\ 
2,2,2 -> ij7;Wxh^ IfftifcO-l 5©7^^*-MJ;Lt 
t*-S0 2 NH 2 , — S O2NHM e > -SOaNMea,. -SO.NHPh, -SO 
2 NPh 2 , Mltl-9<Z)7;m^^-;Htli:(i:-COOMe, -c 
OOEt, lftl~15©7^/*;^-;PSi:ttl*-CONH2, -CON 
HMe, -CONMe 2 , -CONH'Bu, -CONHPh, -CONPh 2 ,I 

;*\ -fV7PWt, If»6-15©7';-WSi:lTtt7x-;^ 
, ^6tt©fMfclT, -hPs 7^, tF0^, -COOH 

^nn, 7P^x -hn, -NHCOCHa, -NHCOPtu 7^, *=f-)VT 

/> ^^^73/, 5?xf;P75y, ( n -7*P h°;U) 73/, i?-(V7P 
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*>\ y^S^is, h'j7;^P^f;k hy7W^h^, 2,2,2-hy 
^;i^7i-nxh^^ N ^r/> -S0 2 NH 2 , -S0 2 NHMe, -S0 2 NMe 2 , 
-SOzNHPh, -CONH2, -CONHMe, -CONMe 2 , -CONH 1 
Bu, x^;^^ 7i-lW|fl<^ Cti^<7)^T\ |sl 

^fcl^^§ l~2^07;b7f-n, ^na, 70^, -hn, -NHCOC 

hy^;u^n^f-;i^, h'J7;^D^h^, ^77, -so 2 NH 2 , -s 

OsNHMe, -S0 2 NMe 2 , -SO.NHPh, -CONH2, -CONMe 2 

&3 l — 2te^-7;i/^i3, ^nn, rn^, -ho, ^f;P7^7, ^ 

xhdfj/, h'j7^n^fi^ h'j7i^n^h^, -SO2NH2 
> -CONH 2 , ri*#fc#£LV^ 

\ 2 -^f;i/Xfuv % i/V, l-7^nifuv > 2-?n 

pxf-uv, 2 - 7J^nxfi/7, l-tFD^7ifl/V, 

UV, 1,3- (2-^f-^) hy^fUV,-l,3- (3-^f-;P) hijjlf U 

1,3- (2-^pp) hyyfuv, 1,3- (2-y)vam) h'j^fi/ 

V. 1,3- (2 ,2 hV^J-l'l/, 1,3- h 
•;^fUV> 1,3- (l-kKP^) h y ^fl/V^fL< , CtlhOttfa 
txfi/V, 2-^f;i/Xfi/V, 2-7Wxfp7, 

l/V, 1,3- (2-*^;io hy^fuv, 1,3- (3 
-j*^;!/) hU^f-UV, 1,3- (l-hKP^» hy ^f-U-V^J^&SL 
xfuv, l-tKo^7xf|/7, 2 -^f;pxf |^v^#[c^j LV^ 
B -N-R^tf^y fcT^^V, 2 ,3 , 6 - hU k KOfcry^VT?*>S' 

^/c±IB0#-a-<7)t:°^y tf^^^V. 2 ,3 , 6 - h y t Kntry i?v_t 
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<Z>fi&gfcLT«\ ^utfz/k ttl*7;^p, ?pp, 7*p^e, M#tifcl-8 
;is -f v:/f-;i^ sec-yf^ t-7*f-;i/, n-^vf-jk ^v^vf^K 

&h y yj^o^f-ju^ 2 ,2 ,2 - h y 7;m-px?-;k j^^o~i 5©r^ 

y7^-;i/ifclTtt-S0 2 NH2v -SO.NHMe, -S0 2 NMe 2 , -S 
0 2 NHPh, -S0 2 NPh 2 > - 9 <7)T;bzi =*r>#;M?-;i^fc t Tl* 

-COOMe, -COOEt, ^3*8 1 ~ 1 507^M#-iHk Ltl*- 
CONH2, -CONHMe, -CONMe 2 , -CONH'Bu, -CONHPh 
, -CONPh 2 , Ml( 1 - 8 © t K P^^T^^Hfc Itttb Fn ^> 
;K 2-tKB^>xf;K 3-hKn^ynf;k 

l?tjS2 - 9 ©r;^;p*;^^Sk ittt - c om e , -coEt, 

7-1 6<DTV-J]sJ}JU?F-)\sl: LT(*-COPh, t7f;PAM*-ik 2 - 
"7 7 — Ji^^Ti?— j^^7~ 1 5cor^;u^;pk lT^Vi?;K 2-7jc 
3 -7o:^;i^Ptf;i/, $ *>£te©B&& Lt, tFn^, - 

;M*n* -NHCOCH3, -NHCOPh, hFn^, ^^JV, Y77nfil/ 

, t-z??-j]s, 7jc—ji>, hij7ibtn^f;k h';7;i/^a^h^, - so 

2NH2, -SO.NHMe, -S0 2 NMe 2 , -SOzNHPh, -S0 2 NPh 2 
, -COOH, -COOMe, -CONH2, -CONHMe, -CONMe 2 , 
-CONH'Bu, -CONHPh, -CONPhj^fK, ZtlhVtefa-v 

, mv> stzitmttz i~2^7;^p, tFo^x -rvrptvu 
v 7x-jK h';7;^n^f;k h'j7;^n^h^, -so 2 nh 2 , -s 

0 2 NHMe > -SO.NHPh, -COOH, -COOMe, -CONH2, -C 
ONHMe, -CONH'Bu, - C ONMe 2 #?<fc *) L < , £tlh<Dtefr-C 

, lfi^7^n> tFo^fV, 7x-;i/, h';7;^n^fjk -s 

0 2 NH 2n -CONH2, -CONH'Bu^fl^f IV\ 
RUcfelt^^^l ~6<7)T;b^;Ui: LTli:, xf;k n-7'PtVI/ 
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> -fv:/nfcf;i^ n-yTJls. -fV^I/, sec-yfi^ t -yf Jk n- 

-fV^Vfik ^'O^K n-^^K jg£ift&6~-l 2 
-;kkbT&> 7i-iK t7fik If7i-Jk M#ttfc2~9<£T;i^-;i^ 
LTii, xf-ik 2 -^°P-<-;k N 2 -^Vf -iK 2-;**^-r-;K 3 -7* 
■r— ;K 3 -^^rir-;u, 4 -^vf 4-7t"^T--;U. 1,3 -^^i^x- 
;ts l,3-^^i?i-;h 2 ,4 -^v*s?x=i;k 1,3,5 — ^^f-y- h y x 

;ufcLTte\ ^^pynkVK ^^n7fjk ^P^vVK ^P-^^k 
, MI(7-15©77M;^Lm ^Vi^Jk 2-7i-JHfiA 3- 
7 jc p t°;k, 2-7i i=t t?;k, 4 - y =. -juy^j^mif bti 3 ffi 
x ctih<D"tefa~e, x^;k n-:/Pt: 0 ;K ^ V7'p fcf;k, 

2-:?^^— ;k i/^prnfik v^p-^v^w ^v>?;k x 
7 c ;WJl<> c*i^<d&7^t\ 7x-jk 2-^°p^-;k, 

V, 1 ,5 ^fl/V, 1 ,6 -^+Mf-k-V, 1,7 

-^^f kV, 7x-l/VfcUTtt, l,4-7x-UV, 1 , 3 - 

i^ti3-8©i/^n7;k^uyfcLtl*, l , 2 -v^P^yfi/y, 1, 

1 ,2 -Z/^n^i/U^s 1,3-^^P^UV, 
1,4-i/^P^I/V, 1 ,5 -^P^^UV^lf 6*15^ C*i?>£> 

^-e, 1,3-F'j^f i/v, l ,4 -y*=f-u>, l ,5 -^v^^fuv, l, 

6-^f^fkV> l,4-7x = UV, 1 , 2 -v'^D^^^I^V, 1,3 -i^ 
{'P^l/V, 1,4-^P^kV, 1,5-i/^P^fUV^tL- 
<> CtlhVtefa-C, 1,3-h'J^f UV, l,4-yfk>, 
fUV, 1,4 -V? I, V^„ 

Alc:fctt5Mi^2~8<97;k=*U^ 7x-bV, Mt3~8(3!)i/7P7 
;k=* k>±©f^Si: LTIS, ^P7 t >ktt^7JktP, ?pp, rp^x 3 
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-F\ is?tl(l-9©rW5ySi:Ltti-NHCOCH3, -NHCOPh 

> 1 1 ~ 8 (7) 7^^f;i/7 5 / S 1 1 1* ^ f ;i,7 ^ / > xf;U7$y, n - 

<£>t y s y fi 1 1 -a*? ^ -;py s y % 2~i6^ tj^jvt $ 
^vyot'^^/, (^n^v^u) T^y> troys?/* 

j^ftgfcl 2-2 0^7y-^7^y*fclTI^7x-;i/7^, MiPtlU - 
S 0)T LTtey^/K xf-;u % n-7 0 Pfcr/K -Y V7°P fc?;i^ n -y* 
-f V7*f s e c -7f iK t -Zff-Jls. n -'Of -f VKVf;p 

, n-^7;K ^p^v^k ~ l 5 <?)7 y 

tltl*7x-jk t7f;k t?:7a:— ;k Mii~8(D7i^^Sfclt 
tWh^> ih^, n-rn^^, 770^^, 7 ^7 P ^7/1^ 
v\ ^ft 6 - 1 5 © 7 "J -;^^f^« klTli7x/^«>, Mlftifc 1 ~ 8 <£>^ 
P7J^;HkLTlif'j7;^P^^ 2,2,2-h'j7;^PXfJK ^ 
mWLl~~ZO^riT}]sn*ri/mh\^X\*h V yji>*v* 2,2,2 - hy 

7;i/^pxh^, MUtifco-i 5 CDT$ / L~a*- s o 2 nh 2 

> -SOzNHMe, -S0 2 NMe 2% -S0 2 NHPhu -S0 2 NPh 2% j^fft 
|[2~9^7^3^^-;HJ;lT^-COOMe, -COOEt, mm 

5<DT% S j3)V-m—)l>mh lTt*-CONH 2 , -CONHMe, -CO 
NMe 2 , -CONH'Bu, -CONHPh, -CONPh 2 , j^tifcl ~ 8 <7) 7 
J^JUf-^tLXlt^^J^^, jl? n-7W)l,tt, -fV7Pf 

frtt. Mlt6-15©7y-WStlT[*7x-;W, £<o£{t!l<7>g 
m&tLX. -hP, 75 y, hFn^X 77/, -COOHm&m?htiZ 

pp, 7^/, yf-;uT^y, -fv7PW$/, 7x-ji/7$/, ^y^p 
r^y> i-e^.y^y, l-trpy^y, tKP^^y, ^f^, -rvrptvu 
, 7xxjk tb^iSs 4 V7°P7^^f7, 7x7^>, b y 7;u7fpyf-;u, N 

'j7^P^h^ 77/, -S0 2 NH 2 , -SO.NHMe, -SO z NMe 
2. -S0 2 NHPh, -S0 2 NPh 2 , -COOH, -COOMe, -CONH 
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2, -CONHMe, -CONMe 2 , -CONH'Bu, -CONHPh/-CO 

QHfettS, R\ R\ R\ R 5 , R- 6 ©^3ff^l-6<35T;i/^;i/fcLTl*, * 
^-}V S ifJk n-rne;k ^V7nt;k n-T^K V7*^, sec 
t -T^K n-^Vfjk -fV^Vf;!/, n-^=* 

% ^p^^K i/^p^7fiK £*»6 - 1 5 U -frb Ltlt 7x 

% 2 -7x-jHfJK 3-7x-;P7 1 nh 0 Jk 2 - 7:n— ;u:/p fcf;K 4-7 

, 2-^V-r-;K 2-^^t"-^, 3 -7f-lk 3-^3fir— ;K 4 
X-JK 4-^^f-;K 1 , 3 -7*£$?x=;w l,3-^V^i/X-;K 2,4 
-^V£^x-;w l,3 ( 5-^thijx-;k 1 , 3 , 5 - ^79 h U x~;p 
, (Cti^^-S$^tcHi-5^tt#: (E, Z#) 

tfmfhtlZo ZtlhVtefaX*. n-7'nhVk ^^n7' 

Pfcf;K 2 -7x-iUfJk 3 -t^xi^'P tVK 2-7x-jI/ 

t7*p£;k 4-7x-;i/7*f;i/, 2 -^'p^-^^Lv^ 
^P7 , ot°;i', 2 ;i,xf-;w 3 -"7 a:— ;i/^nfcr;i^ 2-7 

x-;^PIfik i^xx^fik 2 -7P^-Mj; 9#3:L< , *^-)V 
, ^Vi?;K 2-7x-jnf;k 3 - 7i-;P7°p tVK 2 -t/p^— 

R\ R\ R\ R 5 , R 6 fimmWt6-150)TV~)U-£fz\*mm$t7-15V 

T^;WK7)Rf, 7y-;H0tiSii, ^nyvfcLt(*7;i/tP, #pPs 

7'p^> MSl-9^7W5^Si:ltl*-NHCOCH3, -NHCOP 

h> ^it i - 8 07;i^^;i/7 5 y lti*^ ^7 5 / s xw^y > n 

5(7)7y-JI/7^SfcUTIi7x-;i,75y, jB&3fHft2—l 6©v?7;W7 
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x fiimgtl 2-2 0©^7';-^75/Si:lT{^7x-;P7^/, 1 
~~8 0)TJl'*rJl>&kLXl**?-J]s, xf-;K n-7°Pfc?;K ^V^nifik n- 
yj-fr. -fV7f;k sec-T^K t -7f ^> n-^Vf;K V^Vf 
;K n-^=^>;K i/?P^^;/;K Mfftifc 6 ~ 1 5 © T y -)i> 

Tl^h^, xh=*fv\ n-7>°P#=>fv\ YV7'n^^, v'? p^^-WM* 

^PTii'^HJ; Uttih y 7JU7fv*?-)l>^ 2 ,2 ,2 - h y 7J^nxf;k 
Mfftlfcl ~8 cD^ny^n^^ iTlih y 7i^ny h ^ v\ 2,2,2- h 
^^toxh^i/, ^ff?ifc0~l 5 ©7$ / ^-jUJ: ttli - S O2NH 
2 , - S O2NHM e x -S0 2 NMe 2 , -SOsNHPh, -S0 2 NPh 2 , mm 
t2~9©7;i/=i^>^-;i/SfcU-C^-COOMe, -COOEt, Msft 
^ 1-1 5 <DT 5 y^-;HkLTi*-CONH 2 > -CONHMe, -CO 
NMe 2 > -CONH'Bu, -CONHPh, -CONPh 2 , MS:1~8©7 

6 ~ 1 5 ltl*7x-;^^> £h\zm<DM 

m&tLX, -Hp, T$y, tFP^>, >Ty> -COOH^^f 
#\ cti^^^-e, |WJ c tfcttM5 1fi> 3;fctt^;ft^Jh<D7';b;tP, ? 
PP, 757, = -f77ntVI/75 7, 7xxji,7iy, 

y^/, l-tr^y^y, i-t?py^>\ tKn^, ^;7d^ 
, 7xx;k *b^>, -fV7P#^>, y^y^y, F'j7;^P^f;k h 

y^;^P^b^f^, ^77, -SO2NH2, - SOzNHMe , -SO.NMe 
2, -SOzNHPh, -S0 2 NPh 2 , -COOH, -COOMe, -CONH 
2, -CONHMe, -CONMe 2 , -CONH'Bu, -CONHPh, -CO 

CDT'^P, 757, ^f-^75 7, l-fcf^y^y, fcKP=*>\ ^fv/K 77 
:e=;is -f 77ntVk hy7;i/^n^fJk -SO2NH2, -CO 
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QtLxit, ^f^rr^, 2-7i-;ufji/7ry, tr^y^v, tfpy 
1,3,4-M; tKn^v^yy v?yw^v, (2-7xrji, 

tr^y^v, i,3,4-hy nKP-fv^yyv, ^f-;u7s 
9&£b<, 2-7i-;i/xwr>> tf^'ji?v, 1,3, 

=fc3SB^o-«s: (iii) T?^$*i5^4»*f=i*-e©liia^Wfc^$*i5 

<VTfr*)ls&. mm&6~~l 5<DTV-)l>£. Mtl~8©/Nn7;^;H, 
IM0-15^)75yW-;H, *;«^>;l^S> Iit2~9CD7;i/3 

1 ~ 1 5 07 5/ *JPaJ?-;i/J£, 1 - 8 © fc K 

p mmwt 2-9 ©7;^;^;^-;^, 7 - 1 6 ©7 

TV^TjSI) ~3) 



7^I> Iftl-807^^7$yS, M0lfc6-1 507'J-^7^ 
Mti2-16©i?7W75/S. Mtl2-2 0fl!)i?7y-;i/75 

^il-8^7;i/3^S, Mt6-15<J57y-W^ J^ifliU- 
8(T;^D7i^;H, Mltl-8^P7;i'3^ ^7^S, MtO~ 
15(57^7jp*-;H, #;M^>;i^ j^0g(2~9©T^n^>'*;^ 

i-i507^ mmm. 1 - 8 ^r^^f-*^ 




2) -N 
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> mmwi2~ 1 6®i?7;i/^rsyi, j&sft&i 2-2 o^ry-^rs/ 

tFP^V, MI(1~8^)7WS, Ift6~15(7)7'J-;H, m 
5(57^^*-JI/S, A;^=3f^;H, ®zmWt2~~9<D7)l>zi*i'X)l'7$=. 

^fi, ^*i5c 1 ~ 1 5 <dt s / #;M?-;i/g, j^fftifc 1 ~ 8 ©r^^^sfS, 
<z> t;i^ uvjfc teMftlfc 3 ~ 8 © ^7 p 7)is*c \s <o * 

1) -NR 2 R\ 

CCtR 2 , R 3 !*, 2fc£LT7Ki^ j^iftifcl~64>7;i^;K j^^3~8© 

>>^o7M;k jK**2-9©r^=^ MI6~i5(7)7y-;k 

ttMt7-15 077;^;i' (7'J-;K 7 : 7)l'*rJl><D7V -JVffifrl*. ^P 

rhnfi, Mii-9©7^7$7I, 7$ys> j^*^i~8^r 

2-2 O0i?7';-;P7^/s, t kp^, jg&ifH&i 
-8«^>r;i^^;p&, ^6-1 5©7y-;i/S> ^^ci-8©t;u=i^>'S 

> Mt6~15^7'i-;W^ Mtl-80^D7^jH, &fft& 
1 -8(7)/M=ir^zi^^^, >>7yl, MtO-156D7 5/W-M, 

Mt2-9©7;i-3^M#-M 4 IM1-1507 
5y*J^-M> MI(1-8©7;^WS, Mt6-15©7y-^ 

f•^-s^^ji^#tl5^®m$^^Tv^•r ! fc < fcv^ 0 /cf£u, r 2 = r 3 = h, r 2 = r 

yy x -FnS, ^1-9(^)7^7 5/1, 75yS, j^ifcl~8(7>7 

23 



WO 00/78716 



PCT/JPOO/04068 



^^2~9^t;i-=i^*;^-;i.S, Mii~i507 

^^-S^^ii^tL^m-e^^tiTVNStf^y^v, bfny^v, i,3,4-h 
'JtFn-fW'Jv, -YV-fVKyv, fcT-^^v, ^*'J>, -fVKUv 
, 2,3,4-h'JkKodfyyv, 2,3,4-hU i?kK 

2)S(II) 

N-R 5 

N-R 4 

1 fi 
R 

80'>^n7M;k le^2~9cDr;L'>r-^, j^^6 - 1 5 cor U 

$^^§1(7-15 077;^ (7'j-;k 77;^;pcD7y~;i'Mi*, 

<DJ-)V*)V7XJm. Mfftifc6~l 5(^)7y-;i,75yS, Mt2~16©^ 
7;^^7 5/S, Mtl2~2 0(7)v?7y-;i'7^S, tKn^, MiPt 
tl-8©7WS, m6~156!)7y-;H> Mtl-8(7)7;^^ 
Mte-lS^ry^t^fi, MI(l~8^nW;H, m 

<fc«9#3:L<tt, iSifcKl^pyv, kFn^>, J^^l~8 
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<DT)is*)i>&, M^6~l 5^ry-;H, m^1~8co^pt;u^;pS, 
y £SMR7~l 5 ©77;b^;H^?)iJ^5Stil^$*i 



75/S, Mtl~8^7W7^/S, M^6-l 5^7'j^7^ 
mi[2-16^7^7$yS, mi2~2 0©i?7';-^7? 
yS, fcKP^V, Mt l-8©7;^iH, £*»-6~l 5©7'J-^ 

8©^n7;^;H^ Mil-8^n7;i/3^I, ^T7S> j^ifH&0~ 
-;pS, MUHK 1-15^7^ &ift& i ~ 8 otj^j^^M 

$ys, Mti-8 07;W7 5ys, Mt6-i sory-^rsy^ 

, »2-16©i?7;W7^S, Mtl2-20©i?7'J-^7^ 
bKn^> Mtl~8 07;WS, jgglfHSc6-l 5©7';-;H, 

tl[i-8(7)7;^^s, ^*»6-i5©ry-;^>s, J^ttfei~8 
;us> i ~ 1 5 or s j mm$k i ~ 8 

(7)7^l/VT'$) l !)> 




2) -N 
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Q 2 & 

1) -NR 2 R\ 

^^ny;^ j^m&2- 9 0t;ht-;k Mi6-i5©7';wk £/c 

W7$ys, Mt6-i 5©7y-;i/75ys, ^it2-i6 0i?7^ 

~-8<bt;i^;i^ Itt6~i5©7'J-;i'S> ^fti-s^r^n^lS 
, Mt6~i5 07';-;^>s, Mi-8^nrwi, j&KHS 
i-scd^ptvl-zi^v^ ^7ys> o ~ 1 5 ©7 ^ / 

^M^^;^ 1^2-9(57;^^^-^ Mfftifc 1 ~ 1 5 <7)T 

f-^*S^?>S^tL5S-egift$tLTV^*)«fcVNo fcfcU R 2 = R 3 =H, R 2 = R 
3 = x^;M*&k<) % ^fcl±-NR 2 R 3 ^V>oU«fclc^o-C. iflfeKli^P 
-hn^, It|[l-9(i!)7W5yS, 75/1, j^iPtlfc 1 ~ 8 <£T 

~8^7;i/^;n^ M»6ri5©7y-;n» ^fti — sor^zi^Jt 
, l^S6-i5©7y-;i/^s, ^^ci~8cr)^Dr^^;ps, M*i5j 

*^aJ?#V;P«, ^tt 2 ~9 07^u^^7)^#-;PS> Mil~15(^)7 

ytKn-fv^yyv, -rv^vKyv* tr^^^v, wjv, tztzittfr 

2) S (II) 
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N-R 5 

— i 4 (ii) 

N-R 4 

A- 

(C£-CR\ R\ R 6 &±fSOii«9) x$>zit&mx#>z>o 
±&0)4k&%} (III) IcfcV^T, Ar 2 ±<on&m*. />oyvi:ttl*7;i/ 
^-p x ?pp % 7*0^, H — h\ Mtl-9©7^7^yli:LTl*-NH 
COCHa. -NHCOPh, %im%Ll~~8<D7)]s*)lsT S /li: LTl*^^;PT 
^y, xf;i/75/, n - rPhW 5 A ^V7'Ph"^7^, p^V 
;i/75/, J^*^C6-1 5©7y-;U7?y*i:lTli7x-;i,7^, j^lftgfc 

2 - 1 6 o ^ 7;i/^;i/7 $ y S L ti*^ ^ f;i/7 5 y > ^if;v7^, *? ( 
j^ffti&i 2-2 0©i?7';-;u75ysi:LT^7x-;i,7^y> m.m%Li~~ 

%<D7)\/*r)\s&kLX\±*=f-)V. n-^PhVK -fV7D^Jk n -7* 

-T vz?^)v, sec —yj-ji/y t -7*f-;p> n-^v^-;K -fv^vf^ 

% ^>t^vf;K n-^^K ^P^iWK Ift6-15(7)7y-;H 

i: LTkfc^n:-;^ t7f;p, \^y^-ju. m^i-s 07 J^n^>£t it 

te^h^, ^h^x n-7P#^, ^V7P#^> i/tfU^i/JV** 

It 6 ~ 1 5 (7; 7 y -;^^f^S k L Tl*7 x / , Miftifcl ~ 8 
n7;WSk Ltlih 'J 7;i/^n^f 2,2 ( 2-h'j7;^oxf;k 
ttl~8^M3 7^^SJ; UT&h y DVlru* h^>. 2 ,2,2 - hU 
7J^OXh^> ^tifeO~l 5^7$y^*-;^k LTI*-S0 2 NH 2 
, - S OaNHMe % -S0 2 NMe 2 , -SO.NHPh, -S0 2 NPh 2 , ' 
tl~9©7;^^^-;Hkltli-COOMe, -COOEt, mm 
507^^-;Hkltt*-CONH 2 , - CONHMe > -CO 
NMe 2, -CONH'Bu, -CONHPh, -CONPh 2> j^iftifcl ~ 8 <Z) T 
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, -hP, -NHCOCHa, -NHCOPh, *?-JlsT$.S, xf;ur 

Fp^^ *b*is. xh^>, n-7'p^^, -fV7P#^X ^a:/^ 

, h'j7^p^f;K h'j7j^P^h^, 2,2,2-hy7;^Pxh^ 

is, >T/x -SO2NH2, -S0 2 NHMe, -S0 2 NMe 2 , -SO2NHP 
h, -CONH2, -CONHMe, -CONMe 2 , -CONH'Bu, tf-fr? 

5 1~2ifl57;^n, ^PP^ 7*p^, -Fp, -NHCOCHs, T 5 / , * 

p*^;K Fy7W^F^, v^7A -SO2NH2, -SOzNHMe, - 
S0 2 NMe 2 , -S0 2 NHPh, -CONH 2 , -CONMe 2 , y 
jc I, < , Ctl^O^^T\ 1*1 £fcfcm&3 1-2^7 
^pp, 7*p^, -Fn, T5y, ^^75/, 2 - 37 jq— JPxfji/ 
7$/, ^h^, xh^> x hy 7 ;^P^fjk h';7;i/^p^F^, - 
SO2NH2, -CONH2, ##fc#£LV>. 

D_t0g&£fcLTfci\ ^p^fvtltl*7;^p, ^pp> t/p^e, j^fftlfc 
l~8(7;7;WSkbTl*^f;i/, x^;K n-7'ntik -fvyp^K n 

^^v^-;i/> n -^^k^p^^k mM6-i 5<7)7'J- 
;Hi:lT^7x-;i', -f-yf-fls* tf7x-;k j^fit^C 1 ~ 8 ®^P7;^;i/S 
i:LTI*F';7;^pyf;k 2,2,2-Fy7;^PXf;k ^^0-1 5. 
<DT 5. S X^-frSt UTI*-S0 2 NH 2 > -SOzNHMe, -SOzNMe 
2, -S0 2 NHPh, -S0 2 NPh 2 , j^^2 ~ 9 OTJVzi 
kLTli-COOMe, -COOEt, j^fftgt 1 ~ 1 5fl57$y*^-;Hfe 
ltt*-CONH 2 , - C ONHM e > -CONMe 2 , -CONH'Bu, -CO 
NHPh, -CONPh 2 , Mil~8(5bFP^>7;i/^Si:UtlitFn 
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ntJK 2 - 9 (Z)7;i/^iI/^;^-;^i: UTl*- COMe , -COEt 

. J&#&7~1 stDryw^i^^kltii-coPh, t^^;p#;m?- 

2^<7)37;^C3, -NHCOCHa, -NHCOPtu hKP^>, >(f;i,, -fv 
7"nt?;k t 7 a:— ;k h'j7^n^f;K hy7i^P^h^ 
, -SO2NH2, -S0 2 NHMe, -S0 2 NMe 2 , -SO.NHPh, -SO 
2 NPh 2 . -COOH, -COOMe, -CONH2, -CONHMe, -CON 
Me 2 , -CONH'Bu, -CONHPhu -CONPh 2 ^W^t< N Ctib<D 

nk°;K 7^n— F'j7;^P^f^, -SO2NH2, -SOzNHMe, -S 
0 2 NHPh, -COOH, -COOMe, -CONH2, -CONHMe, -C 
ONH'Bu, -CONMe 2 ^U9fSL<, ^tih<7)tj:faX\ im<D7)ls*v 
, tFn^, 7x-j^ h'j7;^n^fJK -SO2NH2, -CO 

NH 2 , -CONH^ u&mz$f£ t_V^ 

-7*fuy, 1 , 6 -^t^f l/V> 1,7-^-79* 

f 7x-I/Vfctt^ l,4-7x-l/>, l,3-7x-l/V, Mfft^ 

o^l/V, 1 , 5 -^n^f-UVJ&^lf htiZffi. Ctib<Dtefo-£, 1, 
f-UV> l,4-37oi — |/V, 1,2-i/^n^i/V, 1 , 3 -*/9n^*/i> 

frj&v-c, 1 ,3 - MMf-UV, 1,4-7'f l/V, 1, 
4 - 2/ U^. 
AK&tf 5J^#ifc3-8<9T;U=*fUV> 7xru>, fft3-80i/^P7 
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-K, mi-9(7)7^7^afelT(J;-NHCOCH3, -NHCOPh 
* Mtl~8t7)7;W7^/Si;Ltl*^f^75y, xf^^y, n - 

ory-^rsysfc u-tte^ai-^TS s , j^itgfc2~i 6©i?7;W7$ 
vrptf;PT^ y , (^p^^io tf^y^y, troy^y, 

fitm&l 2~2 0©^7y-;U75ySklT^7x-^75/, 
8 07;U^Si:LTli^f;b, xfjk n-7nif;k -fvrPtVk 
^> -fV7^, s e c -7f t n-^Vfik -fV^Vf;i/ 

, ^^<Vf^ n-^:WW >>^pa^ j^^6~l 5otU-;i^S 
i:ltli;7x-;k ^7^ fcf7 3i=;K j^fftlfc 1 ~ 8 (DTfrn^&k IT 
«^h^r^. x^d?^ n-7n^^, ^V7n#^> P^^;^^ 
^> ^tt6-15©7y-^^SttTIA7xy^>', 1 ~8 <7)y> 

P7iWSfclT[*h U ^i^pyf-;^ 2,2,2 - h i; 7;^oxf;k m 
*aU~8©^PT;i'=i*FS'Sfc LTtth y h*r>\ 2 ,2 ,2 - h y 

7^7fnnih^, M#ttfc0~l 5CDT^y ^tf-^Si: Lt(*-S0 2 NH 2 
> - S O2NHM e > -S0 2 NMe 2 , -S0 2 NHPh, -S0 2 NPh 2 , If 
|(2~9©7^ii^>*;^-;HfcUTli-COOMe, -COOEt, #!fft 
1 1 - 1 5 ©7 ^ AM-iUfc ITl* - C ONH 2 , -CONHMe, -CO 
NMe 2, -CONH'Bu, -CONHPhu - C ON P h 2, Mfftgfc 1 - 8 <£>T 
;^;i/f-^*3EfcbTl*^f-;i/f'^ xf^f^, n-7oWt, -fvrnt 
f f|[6 - l 5 ©7'J -^ftSk lTl*7x=;uf £*>lcffi£>M 

on, 75y> yf•;^T^y^ 4 V7n tf;uT $ y > :7o:-;pT5y, 
7^y, l-tr^y^y, i-t°py^y, tFn^, -fv7De;i/ 

'J7;^0^^ >>7y, -S0 2 NH 2 > -SO.NHMe, -SO.NMe 
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2, -SOaNHPh. -SOaNPha, -COOH, -COOMe, -CONH 
a, - C ONHMe > -CONMe 2 > -CONH'Bu, -CONHPh, -CO 

Q 2 l~:fct73, R\ R\ R\ R\ R 6 <Dmmmi^60)T)l'*)l'bLXlt, 
*=f-)V, n-rnt;K -fvrnt:;k n-7fJK ^V7*f;K sec-7f 

t-y^jv, n-^vf^, -fy^vf^, n-^^^ 

i-yf-j^ e7i-;k H*t7~i5(7)77;wtim 2- 
7i-jUfiK 3-7x-;p7ntf;K 2-7xr^7'ntv^ 4 -7^-;b 
yj'Jl'* Jk^Uc 2 ~ 9 <7)TA"?r— lttt» x^--^, 2 2- 

, 4 1,3-7^^^, 2,4 -^V 

£$?x=;k l,3,5-^hyx-;k 2,4 

(Cftfctt— S*$^fcBH-3ftt£# (E, Z#) 

5) £*#tf*>ft£d*« c*i 64) ><f-;K n-3?°Pt?;K ->^p7d^ 

^ 2 -7x-;nfjk 3-7x-;i/7'Pt°;u, 2-7x- ;i^7*Ptf 

;k 4 -^-ii^^K 2-7p^-;WSL<, ctt"b©^-e> 
, ^^P7Pt°JK ^>>>;K 2-7o:-;pxf-;u > 3-7x_;i/7neJk 2 
-7x-jb7nt°ik 4-7x-ji,7fik 2-7p^-;WU9^L<, y 
2-7x-;i,xf;i, x 3 - 7^— ;i^7p t°;K 2-7n^-^ 

R\ R\ R\ R\ R^Mi6-15(^)7y-;k Mti7-15^77 
jv^om, Ty-;u_hOM&g&, ^pyvklTimtn, ?pp^ 7*p 
Mi!l~907^l/75ylfcltti-NHCOCH3, -NHCOPh, 
1 - 8 (7)7^^1.7 5 7St Utt*^ ^ 7 , xf^7^7, n - V 

ptvur^y, j v^ptvuysy , <>7p^^7^, ^^6-1 5^ 
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yrnw^y, ^ & 9 n n,) r^y, t^y^/, tfoy^y, ^ 

n-^^>;i^ v-^P^^;^ ^fpttfc6 ~ 1 5 0TU -)l>&b 
LXlt7^-)\s, t7f;K fc?7a:=;K Mtl~8(7)7i^^Ii:bTtt 

> MiPttfc6~l S^Ty-^^^LTte^/^v^ Iiil~8©/Nn 

^fiH b 1 1* h y 7 ;i/7f p y f . 2,2,2-h'j7;^Pxf;K mm 
m.i-S(D^^rjvzi^>mt Lxitb y vivicuj. b^>. 2 ,2 , 2 - h y 7 

j^nxh^, ^|fr0~l 5©7^y^*-;Hkltli-S0 2 NH 2 , 
- S O2NHM e x -S0 2 NMe 2 , -SO.NHPh, -SO2NPI12, ^tt 
2-9(7^T;Uzi^r^7^;^— LXlt- COOMe x -COOEt, MiPN& 

1-15 07 5/ fclttt-CONHj, -CONHMe, -CON 
Me 2 , -CONH'Bu, -CONHPtu -CONPh 2 , Ml[l-8©7;1/ 
^ftSfcbttt^f^ft, x^;i^7f\ n -7 5 PW^-, -fV7*PIf;i/ 

^^6~ 1 5^ry-;^7f-Sfc it^7x-;i/ft, ££>^tfi<7>M& 

p, r^y, ^^-;i^r$y. ^vyot'^sy, 7x-^75y> i?*9-jis7 
l-tf^ysv, l-fpy^y, tKP^>, -fyyptVK 
7^-;^ ^h^^/, -fvyp^. 7x/^ h'j7j^p^f;K h; 

7;Ptn^h^, -SO2NH2, - S O2NHM e „ -S0 2 NMe 2 , 

-SO.NHPh, -S0 2 NPh 2 . -COOH. -COOMe, -CONH2, 
-CONHMe, -CONMe 2 , -CONH'Bu, -CONHPh, -CON 

y)\,*u, 75/, /f;i/7$/, l-fcf^y^/, th'n^, **\rt^ 7x 
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— ;k -fvynfcfJK ^h^f^x h';7;^n^f;i,, -SO2NH2, -CON 
1 ,3 ,4 - h y k Kia-f V^y U V, S?^W$>, (2-:7ac-;U 

xf^) 7 5v, -Yv-rvKyv, tf^7^v, ^#yv, 2-k^yKv, 
xwsv, k^y^v. 1,3,4-h'jbKn-f y^yyy, s^^rs 
9£?£L<, Ctt^(7)^^\ 2-7x-;i.xf;i/7ry, k'^y^V, 1,3, 

4 - h y k Kn-f v^y y v\ ^v-fvKyv, 2 5^/y v^^sfsl 

^ii^^*tv^#An^i:bTi*, i^itig, suns, mis, &4t&mm 

(i) las: (ill) -e^^tLS-fb^©^^^ 
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^:|S^©-^ (I) ©^4&0 9*>-»<D<L#ftW\ i-CtC^itt CArch. Ph 
arm. Pharm. Med. Chem., 329, 3 (1996)] £fcl*SI£&lfl#1f W094/24127 £|g 

(IV) h^*WikT)V*r)i>t$ (V) £Mv^n-t;i^;WIi5J£ 

1-1) , (2) ii^&i£g<J!>#3ET> (VI) fc75V (V 

II) *m^%N-T)\>*Mk&i& , (3) ji^^T^xt 

KAr -B" -CHO (CCT'B' fcfc, «U t> L < t*£Hffg[ 1 - 8 0 TJl> 

3) «:J:oT3gji;**i5. 

Ar— B— NH + X 1 a — Q ^ Ar—B— N-A-Q ( 1 - 1 ) 

r1 -HX 1 R 1 

(IV) (V) (la). 

Ar — B — N C — A — X 2 + QH Ar — B — N C — A — Q 

i< U ....-> I. il 



R 1 ■ 
(VI) 



o 



(VII) 



- HX 2 




(1-2) 



Ar— B'— CHO + HN — A— Q 




Ar—B— N-A-Q 



(1-3) 



(VIII) (IX) 
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i?**r*jry* THF^i-fWS^ DMF. DMSO, y-ferh-h 

^^yf)^f07;^;^Ms MB*** h y 

J^^h y ^^^©^M^iSx h'J7W7$V, ^^V7'nt>xf-^7 

ti^o m^z&&<Dmm\m\zf&7£ztite^&. m&t$> (iv) ^li- 
-e+^*jE-t<5tt**t»^>n5. mv^^p^wlt;^;^ (v) 

fcl&^tifcV^ (IV) £*fL0. 5-10*1, ^fL<l*0 

6tl5o MJSS^teii^ 0°C~1 5 0°C<Dmm, *?£L< 1*4 0°C~1 2 0°C 
OiSHx £ 9#£L< 1*6 0T)~ 1 0 0°C<7)i5H-efft>ti^ o &JSR#RBfcfciIS3 

o#~i 5 0Hfr H i<7)tEia> £?sl< i±i^rBi~7 2mm<Dmm. j:9fffi<i± 

^©7=3f-A 1 - 2 WdN-r^^WfcSJSl*, ±IB7.^-A l - 1 1 
<9t;u=i-;i^^$l v^^+J-v, thf^i-tWI, dmf, dms 
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itxv ^jumo&mTkmtfy}, thy<)A7i^^H\ ^u^T^n^F 

S<9^S&#tcPi££*i&v^\ it^PT^^y * K (vi) ^*fti~5 

O^i, U< &2~2 O^fi, <£9#3: L< & 2~ 1 0^fi£MV^3C fcT* 

+^ij£-r^^^#6tL5 0 £fc, 3mmu±(DT$> (vii) zm^zm 

&&*MXtj:<X%+frm^Zffi%kl)mbtiZ>o M^5T5V (VII 
) ^#£Mte#lc|5&££;ft%V^\ ii^PT;P=^T5F (VI) ^11-5 
O^fi, &£L< 1*1 — 3 0^1, <fc9#3:L< &2~5^S£fflV^Cfc-TH- 
^•viJ£-t^M^#6tL^ D ^S^«ji^2 0°C~1 5 0°C(7)$5IS> 2?i:L< 
1*4 0^-1 2 0°C(7)$5H, <fc 9$?£U< 1*6 o<c~ 1 0 o^omrnxntDti^ 
o ,gj£Htf§n*i§S 3 1 5 OfgffflomB. M^L< 1*111^1-7 2^^<7)iE 
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II) l;ML0. 5-20fl, jfSL<ttl-10^I, i^JKlil. 
5~3^tJMBV^Sci:•T^^^«J£•t53lS*^»^)^^5. Mv^rsv (IX) <7) 
mMltm^fcgtit^^tfs ii*T;U7*tK (VIII) tc^fUO. 5-10f 

J£*T5iS*^#6tL5o £/Sfijmji#-7 8r~l 5 O'CODiSB, ffKli 
-2 0t~l 0 0°CCDi5ffl, i 9£F£ L< &0°C~4 OT^fi^fgffl-em^S 

Ctlh<DKfc\zmi<^&-(t&¥!) (IV) ~ (IX) I'oV^MiM^tlTl^fc 

7$>iift (IV) t^^ttt^ J. Heterocycl. Chem., 19, 377(1982), W 
09218505, #^1-207288, Angew. Chem. Int., Ed. Engl., 34, 1348(1995) J. 
Org. Chem., 62, 1268(1997), EP7 14894^1^ £ tl Z> , 

t T^jti" § C t j$$-e# § o 
^P7;i/^7ry^i#: (V) lc^V>T&, W09218505, J. Chem. Soc, Ch 
em. Commun., 960(1983), J. Am. Chem. Soc, 87, 67(1945), Acta. Chim. Hun 
g., 128, 375(1991), Pharmazie, 21(1996)^^|g^$tL§ , ^H#lC&M£n&:fr 

75 K8Sj*# (VI) icoV^Tt*, J. Med. Chem., 34, 593(1991), Farmaco. 
Ed. Sci., 45(933), J. Heterocycl. Chem., 33, 427(1996)l~!^£ti37 5 F 

ikKfazmmi-z^k-e, T^i/mmfa (iv) ^bmm-t^ct^-v^^ 0 

i?7 5>M^ (IX) tCoV^Ti*, J. Med. Chem., 34, 942(1991), Czech. 
Chem. Commun., 56, 1725(1991), J. Org. Chem., 61, 3 635 ( 1996)^1^ £*l 

^T^ifeW^-fJ;?^, (I) ^f c ^-^ (ill) -Ci££tiZ 

7Kuty vol B^s^PI-^i-^^m<7)^^cMv^^ 
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m (ptc a) ^mm^ifo>mm^tzit^0tz}b\zm^?>m^x^^ o jsji 

^ttJ^jfiLH, ft#$fMjfiLE> ifiiWtMJfiLJE, ^f/fm#i3i;t>^Sfiim#^i3 

it 5 igAfiE , m&mmm izxz M$u±t£ ifo^m £ tz it^mo t^mzm^^ mm 

m&fcym. miimm^wM^ift Lx%mmx%z> 0 ccx^^mmmmhit 
^^m^o^mzm^^mm, mmi&Tmtms-EE^±^'t^m^<D^&, 

zmmx&Zo 

-tv^fe^o &^BmkLxmm&®5-. mv®^w-irtix%-l-fr$}%;tf 

nhtiz> 0 n^mmk^xit&Mm^ ^m, mm, xrwm. mnm, 
tamifhti. cfthmmit&*n<Dmm&mz&^xmm^zz\k&x£z>o 
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t^tMMilHO. 0 0 0 1mg~10g\ ^fKttO. OOlmg- 
C##M 1 ] 

6-:7;M*P-3- (4 -^V^- 2H.3H.5H - 4 -7i?^) -fVK 
—)V 

85 % yfcgMfcrty «5A (6.3 g, 96 mmol) <D*$S-)ls (50 mL)jg?£lc, 6 - 
7^tB-fVK-* (3.9 g, 29 mmol), 1 -'OS? /I, - 4 - y KV (6.0 g 
, 32 mmol) %Mtl, 2 OmmmM%L^tz 0 &^fi*-e#3lLfc«U 
#TffibfcgI#:£iIi&U ^^y-^:7k=2 : 1 (100 mL) T?ffi8M£, 5 0^ 
1 ONF|IIK«$-frSfc, ^flMfc-fi* (8.2 g, J|X^ 93 %) ^fiMr B fclTf 

2 ] 

4- (3- (6-:?;m*p) -fvKy;p) t'^y^v 

6-7;M*P-3- (4-^yi?;i/-2H,3H,5H-4-7i?-^) -f > K 
(3.0 g, 10 mmoD^^^y-^ (190 mL) 2.9M m&/*$S-)V 

(S.OmLK 5%>*^tfA/#-3f?V (0.60 g) fcAnitfcgU *iitg&U — Bfc 

^M-e«J¥Lfco Kfcm&yrfftyJ h-ettiSLfc«, «£^$gu jb^t* 
Kfc^hy^ pH=12 fcfc5*T?An;L, ^B*W"e»IHLfc. #p 

-ji</x.~-7-)]sfabm%M-f2>k, m.m\t^m (2.2 g, jr^ 99 %> ^e^jg 

[##«3] 

4-tKn^>-l-^f;i/-4 - (l-t7f^) fcf^y^V 
l-rnW^l/V (2.7 g, 13 mmol) <7)THF (40 mL) - 7 8 t: 

-C 1.63 M n-r^l/'Jf^A^tVii (7.3 mL, 12 mmol) £1 0 4HfflJ&*tt 
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1.1 g, 10 mmol) ©THFjgjft (2 mL) *«Tlfc. fi&ig-frttfc 2Nf|ffl«M¥U 
fcf, gSfD^fcTV^-^A*^ (10mL) *j}Q7L, ?pp*;i^-cj#ffiL/co 
^pptf^AJi^&TM^N y tfA-Cf&ftft, HLt|Hlifc|g B ^^ 
P*;i/A/^^>^^HiS$S-t5fc, *Bfl:#4& (1.5 g, JR^ 63 %) #B 

[###44] 

1 -*f-;b-4 -t7f;t/- 2H,3H,6H-7i?V 
4-tFn^-l-yf;i<-4- (1-^7^) fcf^y^v (1.1 g, 4.6 
mmolK p- |>;i/XV7;i/*Vll^ (2.1 g, 11 mmol) ©hJHV (50 m 

l) mm*. 4&fRtmmmT&m&*isito Km-mm*^u\-mvL, tmrnm 

ikmi- h y *7 (10 mL) £jta;L, Bitxf^ifllfc, Wilxf-;pj»ft> 

«l7k«»^h y *»ft#4& (1.0 g, 97 

[###15] 

1-^^-4- (i-t7f;i/) tr^y^v 

1 -*f-;i/-4 -t7f;i'-2H ) 3H ) 6H-7^V (1.0 g, 4.5 mmol) 

(50 mL) mmz, 2.9 M (1.9mLK 5%^>?>7A/ 

(0.30 g) ^An^fc^, TfcSfrB&U — Ift^M-ca^Lfco M/SvJ^#J 

£ P H=10 Jc^SS-eJto^-N ^on^ATitBtfc, ^pp^am^-HtK^^ 

77i'*- (Wdt^y i/Ttt&9i*>V *^I/NH-DM1 0 2 0, mmm J ^=¥if 
V : S*&xf^ = 2 : 1 -* S^Xf^) "CWK-tSfc, iM^^)7y-# 

(1.0 g) &mM&Nfflmk\sXfthti1t. 7'J-# (1.0 g) <&;*^-;Hgj£fc 

^Effl-ffc-^ft (0.94 g, JRsp 80 %) ^gfiklTfl^fc. 
[###J6] 

4- (l-f7W -1- (2,2,2-h'J^DPlh^M#-;i') fc? 

^<y s?v 
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1 -*3-)l,-4 - ( 1 tf^ys?V (0.5 g, 2.2 mmol) ©1,2- 

i^ppx^V (30 mL) mmz. (2.1 g, 9.9 mmol), ?PP 

h I? ^PPW (0.93 mL, 6.6 mmol) ZMX, 115 "Ct?— BfeSH^Lfc. £ 
J&^4&£^&K#^Lrc^ RHxf;^iai, f^ixf;H^ IN 

lit, »e>*ifcfi*js#»*^y iiffrijy&w -rh^f^y^- mm&'>^* 

: Sixfj^ 6 : 1) "eWSf-fSfc, *HftlN£l (0.85 g, 100 %) 

4- (l-t7f;i.) fcT^y S?V 

4- (1-^7^) -1- (2,2,2-hy^npxh^>M^-^) fcT 
^y^V (0.85 g, 2.2 mmol), SEi&f&3fc (0.80 g, 1.2 mmol) OffiM (22mL) $g 
*fl!*^fi-e— WatJ¥Lfc. fiJEiB<&4&fc«-f hT?ft3iL;fc«* «i££ft*8U 

^Tfififtj^&Tk^f?- h y ^ATk^^- pH=io \ztj:z>i3z-cto7Ls ^pp*;^ 
ttmufco ^pp^A®**i7KfiSK^hy^A-e^«, ml, #*>*ifc& 
y tifjvti 7A^P7h^77^- (W±^ y ^r-fh^s?^ y 

NH - DM 1 0 2 0, ; ^pp*W) Tf88t5fc, iM^©7'J 

-ft (0.4 g) ^«Slr-fe?fttt%kUT»6*ifc. 7'j-ft (0.4 g) ©^^y-;p 

imt/ * z ; -)i>ithu7tfc®.. mv-tzt, &mc&m co.36 g, j&sp 

66 %) LT#6*lfc, 
3 ^p^E- 1 - K— ^ 

3-7P^>F-^ (Synthesis, 1096(1982)12^0^^^) (196 mg, 
1.0 mmol), hVMPy K (286 mg, 1.5 mmol) (7)^<V-tfV (4.5 mL) W$LK 
, «ftil**rh5- n -WTV^-^A (34 mg, 0.1 mmol) 50% Tfc^-ffc 
f-hyO^/K^ (1.0 mL) ll^lfflM&SiftLfc. HJ£igS£fcgfi£# 

&±h; ftasu #e>tLfc&^4^*-^y*y;u*7A^nvh 

^77-f- i :W«X^;i/= 6:1) TlStSk, ^j&ffc^ 
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(335 mg, 96 %) bT#^tlfc 0 

[##«9] 

3 - ( 1 - fcT^SW - l - h v k-;p 

3 1 - h^WVK-^ (105 mg, 0.3 mmol), Myfcfcf^i? V (2 

58 mg, 3.0 mmol) ©NiUV (4.5 mL) |fi^7^0A (13.4 mg, 0. 

055 mmol), B I NAP (40.3 mg, 0.065 mmol), j^izr>"7.k (318 mmol, 0.9 
mmol) £AD;l, 6B^rM^jl^t7Co &fomm*^U\Z&ML , f/rfcBL/c*££iii 

Mft, tllfltT#^^7tffi^#i^^y #y;u7^A?Pvb^37-i'- (^m 

; rv^-TlS^a^nn^A) xmM-tZk, mmitS® (69 mg, JR^ 6 
5 % ) ^^fiirff #[ t L X% b titz . 
10] 

1 - (3-^?n n^'n h°;p) y £? v • 

fcf^V^V (0.45 g, 5.3 mmol), 1 -7*0^-3 -^Pn7'D^V (5.2 g, 
33 mmol) (7)h;HV (17.5 mL) ^m^m^T H 5 - n -y?-}]sT V^- 

»7A (0.51 g, 1.5 mmol) t 25% tK^Lt^ h U V (10 mL) £#D;i, 4 0 

m\zi&m/*$;-)is (2 mD ^An^Ttiiibfco nhtitzm£&**$s-)i< 

/x-fM^W H f5h ^^#1 (0.96 g, JR^ 91 %) 
1 1 ] 

1- (3 - ?uuyu¥)i<) - 4 -7x-;b^'J i?v • 
4-7=.-JV¥-<Vislsi&Mi& (0.67 g, 3.4 mmol) ^If4fclt##fjl 
I*I*§<7),KJ£, ¥ft§!l£fTVV ^^-a-^l (0.83 g, 88 %) *&m$£BtLX 

1 2 ] 

1- (3-^PP7'Pt:^) - 3- (4-yF^>7i-^) tf^y^V-ig 

3- (4 N^rv'^ai^) e-<y (120 mg, 0.53 mmol) £M*4 
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tmm<DKm, mm*m^ mm<t^ azo ng, jr^ 83 %) 

[##^ 13] 

2 - ( 3 - ^ p p:/p £;!✓) -1,3,4-N'j hFn-fV^yyv • 
1,2,3,4-f h7tKP-fV^/y> (2.0 g, 15 mmol) £JE¥4kbT## 
#1 fcl^#0^> »»fcfjV, 4SEHYk#* (2.9 g, jR$£ 79 %) fcBfcttfi 

1 4 ] 

i - ( 3 - # n nr p tr;b) v k y > • 

-fVF'JV (1.8 g, 15 mol) *^fcUT##mfcH«©£fc* ««*ff 
*flHfr&4& (1.3 g, 4*$ 38 %) taftttftkl/tftfc. 
15] 

1- (4-^Pn7f;H -«-;-?l/P7^i 
85 % ^^TK^b^y^A (3.7 g, 56 mol) (7)DMSO (15 mL) 
, gfiTfi -/^P7^A (1.4 g, 14 mmol) ©DMSO (5 mL) 5^ 
t*^Tl-70^-4-^PP^V (4.8 g, 28 mmol) ^ITlfc 0 fgT* 
2Bfr B 1JI#Ufc^> SJSi&-£4&£* (40 mL) ^Bn*MtitfJlfc. 



#4& (2.1 g, 79 %) #*frfeifl:K4&i: LXfthtift. 
[###4 1 6 ] 

1- (5-^PP/<Vf;i/) -6-^»l/P7^^A7 

l-yp^-5-^PP^V^V (5.2 g, 28 mmol) ^J^ON- L X , ###|6 

tiwi^coMj^v uss^m^ mmita?® (2.8 g , nx^ 97 %) t 

17] 

4- (3 --f VK'j;P) - 3 -^^P^^rirV- 1 • ifUV^- 

85 % TK^b^y^A (1.9 g, 29 mmol) <9^£y-;b (14 iL)»$jSfc, -fV 
K— (1.2 g, 10 mmol), 1 ,4 - ^^P^^tV • ^/Xf 
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(1.7 g, 11 mmol)) 1 2^mmm : <fc^tz a K^U^^^X^M 

Lfc^> fJftBtfc|ll#^^L> :tK=2 : 1 (100 mL) 

5 Owl 0l*HI&*3ttSk\ Mft-Mf (2.4 g, JIX^ 92 %) *t&&IM 

18] 

4- o-^vkiw -l-^i/p^tyv 

4- (3-^VK'Jil') - 3 -S^n^drfeV- 1 • xfUV^-^ 

(1.96 g, 7.7 mmol) <7)THF (50 mL) 5 ^ V (0 

.39 g) *M7Ltz&. **«ftu -m^u-emwLtz. sjs«*4&*«-f N-e 

WtfE«r«RU. »&Jh.fctt££4&fcTHF (40 mL), 1 N (25 
mL) *)M7L, 2mffl15LWls1to KfoWL&m\Z.fc (10 mL) ItlMTL. w 

g, i&m 83 %) ■tffr&l&Al: LT#<b*l/c 0 

c##« 1 9 ] 

1- (3- (N - ^ Vv?;i/-N - ^ f ;P7 5 / ) y n h'^ 'J v • Si 

(0.61 g, 5.0 mmol), 1- ( 3 - O * H7P fcf ;P) 
y^V (1.5 g, 7.5 mmol) ^Ti^h-hU^ (50 mL) JB«jg?£fc, m. 

WLDVVJ* (1.03 g, 7.5 mmol) *1&7L, 5 M^il^ t fc. tffffl Lfci££vl: 

ISeWt, *Srt;#4& (0.82 g, JR^ 51 %) ri*6<fe*SA k t Xfthtitz . 
[##M2 0] 

l- (3- (N-^w^y) tr^y^v 

l- (3- (N-^v^ji/-N-^f;i/T5y ) ^ntr;u) t^'j^v-M 

*g (0.82 g, 2.6 mmol) <J)*$J—)V (50 mL) jgjfcfc, 5 & 
V (0.16 g) ^ADxfc^, *3ftM&U — Bft£fiT?*#Ufc. S/Sig#**"fe7 
h-C&ilUfc^ at«*«ffl|-t5l:, 3fefflfc#4& (0.58 g, J|» 99 %) 
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[###|2 1] 

4-7x-;i.-i- (3- (4 -^at-^e^y rot;^) tr^y^v 
4- (3--rvKy;io hT'<ys?v0«t)9fc4 -7x-jp^y visits 

(99 ng, 0.50 mmolK 1- (3-^PP7'nh^) -3 - (4-^h^>7i- 
;P) e^<y^V3 • &&&V)ftt> V 1 - (3-^PP7P^) -4 -:7a: — 
^/4>Ji?V2 (110 ng, 0.40 mmol) £fflV^ HifeM 2 icJpCTja^ 

^y^r^i^y^yMH-DMi 020, $§tfj?£ ; : x~r;i,= 
2 : 1) -esKK-tsk* m.mc&*fav>yv (106 mg) ^e^r B ^uT#^ti 

^^-Vx-fM^Si B B B f5h *J»ffc-&*& (113 mg, JfX^ 65 %) # 

[%ttfl 1 ] 

3- (i- (3- (4-7x-;i/t^y^) - 4 - e^y 

4- (3--fVKV;i/) e^y^V (2.0 g, 10 mmol), 1- (3-^PP7P 
bf;P) - 4 -7x- ;Hf^y (3.1 g, 11.2 mmol) ©DMF (60 m 

l> mMmmiz, mmuvvj* (5.5 g , 40 moi) aa, 1 0 o-c-eAmmmn 

U/co «fffibfc«t*a»Ib, fi?S*#«g«, * (50 mL) ^iOi, ffiVvr^nn* 

ti-fcm&ism* 9 s 'j*W7^^P7h^77^- ( @ ± y ^ nt^m ^ y 

^MH-DMl 0 2 0, ^tii^ 5 ^PP*^A) t?J{fSSb, $?)l:SStif 
M^^tSh ii^#l®7y-ft (1.6 g, JR^ 40 %) ^e-fettel 

kLT#^tifco 7y« ft (1.6 g) o>*9s-)ym%L\z, -jio&im 

8 g) ^S-feijiSi: UTW&tifc. 
C^ifcM 2 ] 
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1- (1- (3- (4-^VF-^-3--f;i/k^y^I/) "TnfcTJiO - 3- 
fcfx. y - 4 - ^ h V-fcf V • 

4- (3--fVKU^) fcT^V^V (48 mg, 0.24 mmolK 1- (3-^nD7* 
ntfjl-) - 3- (4-^h^7x-;i/) fcT^y • *fig&S (61 mg, 0.2 mmo 
1) CDT-feh-hy;U (13 mL) SH^^IC, li^'^A (111 mg, 0.8 nnnol) 

fcjn*.* 1 2*mAn&sftufc. «fmufcii[*a»Mi, *«**3»b-c»f)tLfc 

=£-Tmn? DO*iI/A= 10 : 1 3 : 1 -+ 1 : 2) -CfjtSilt* 5 » ^S-fb^ 
(92 mg) ^#-e*pH4*i:bT»f>tifc. 37 y -#<Z> ^ £ y 

81 mg, 80 %) ^e^T^T^kltiWc. 

citaiw 3 ] 

3- (l- (3 -t?^<y V)vzru\z)\,) - 4 - tr^ y -rvK-^-Si 

1- ( 3 -^DP7'Ph°jU) - 4 - 7 x - JHf y v • D 1 1 

- (3-^nn7°ah» hf^y^v • i&^ig (2.0 g, 10 mmol)£MV^ Hiffe^i 

H7h^77^ (f ±'>y->7ftWJ *y/I/NH-DMl 0 2 0, JgffiiS 

y-# (1.5 g, J&3$? 59 %) #£^fikLT#*>*ifc. 7V-# (1.3 g) £ 

*#y-;i^$i^, &8£/*#y-;u£;to*L*:^ »u ffiwc^y-^/ 

x-f;^6Si$ B B B f5i;, (1.3 g) jtfS-feftllkUTftfcjLfc. 

[**«4] 

(3- (4-^vh'-;i/-3-f;^'Ji?ji/) 7n^) s?^wsv- 

4- f^y^V (1.0 g, 5.0 mmolK 96% 3-^*f-;k7 
\ jyu\±)\,VU\) K (0.91 g, 5.5 mmol) <Z)7tr h - b y JL- (50 mL) 

^^77»;^A (2.07 g, 15 mmol), 3<7^hy^A (0.82 g, 5 

.5 mmoD^nx, 5v$mtommmi,tzo iftm^tzi&*mML. st?s**«i«, * 
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(40 mL) ZtitoX* ^VNT^np^UA-e^ffiUfco ^oo^Al^i*flSKt 

(f ±^ y ^7^S!^ y *y;i/NH - dm 1 o 2 o , *tHiS;»Bxf- 
;u) x*mm-??>t. *aMb^*©7«;-# (1.2 g > ku-c#6*ifc 

^^y-^/x-r-^^ffttfi-rSk, ai^Ml (1.2 g, KX^ 69 %) #c 

2 - ( 3 - (4-^>K-;i/-3-f ;pt; ^ y ^;u) ^p -1,3,4- 
h y fc F n -Y v^y y v - &&& 

3 - y f-;UT 5 y r n p y F • i&^i&Ottfr 9 lc 2 - (3-^no7 
P^) - l l 2,3,4-fh7k KPYV^y y V • (236 rag, 0.96 mm 

y * y # ^ a ? p -7 h ^ ^ 7 -r - ( v ± ^ y ^ r^s? */ y 73 y ;un h - d m 

1 0 2 0, ^{±i^ ;.^P*U) T«L, $6lcfftKxf-;i//^df9-v^^ 

fii^t^i:, mmc&mwv-te (200 mg, 4x3s 67 %) ^e^it^ktT 

#6tlfco (154 mg) <D*#S-)l>mm^ 8M/*9S-n>*to7L1t 

«*8U »VNT^^y-;^»e>Sttfti-5k, *»fc#4& (84 mg) *<«tite 

3 - ( 1 - (3-YVK'J -;i/7ntjl/) - 4 - hf^ y i?^) -f V F-^ • & 
3 - *? y f-;i^r 5 y 7°p t°;i^ p y F • m^^^t) "9 1 - (3-^pp7 

Ptf;P) -f V F y V '^ife (223 mg, 0.96 mmol)£MV>, ^14^1^^ 

•y — (W±^yy v'T^iSvy *wh-dmi 020, ; ^pp^ 

A) -CWtl-tSfc, *M^0 7'J-ft (227 mg) ^f^S^tbtll?) 

v>-ry 5!y-;p/x-fM^^t5i:> *s^b-&*5 (186 mg, jr^ 54 % 
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2- (3- (4 --r vk— ;p-3 --f;n?^y^;p) 7?°Pt°;M -fv-fvKU 

V- 1 , 3 -v^^-V • 

1- (3-^pP7'nt:;H -3- (4-^h^v'7x-;p) t^y^v-jfi 

BMS©tt:b9fcN- O-yo^nifjP) 7^M5K (590 mg, 2.2 mmol)£ 

-^fcHSSft"***:. &mfc&#KD7V-# (490 rag, JBUfa 79 %) ^Q-fefir 
Hi: Lxnhtiit. 7'J-ft (120 mg) ©y^y-;^^^, M/^^y-^ 

ft (90 mg) j&s&fe&Si: LXfthtllt. 

2- (4- (4--f>K-^-3-'f^^'J^) 7f;p) ^V-fVF'JV 

-1,3 -v^^-v • mk& 

1- (3 -^PDrow -3- (4-^h^7i-;n fcf^y^v-ig 

H«©«t>9fcN- (4-^P^f-;P) :7#;W = K (846 mg, 3.0 mmol) £ 
7A^P7h^77-f- (fi^'J^tfl^'J^WH-DMl 0 2 0, 
fc, «B^«07';-# (709 mg.Jfc^ 88 %) UT#6*l7c 

□ 7U-# (so mg) ^/^^y-^*-JEipxfc^> ml 

m^x*9;-)v/3L— ffrfahmffiM*-? zt, mmik^w m mg) &&&& 
mtLxmhtitzo 
mwm 9 ] 

2- (5- (4 -4 --on^y ^vf-;u) -fv-fvK>; 

V - 1 , 3 -i^^-V • Jg^ig 

1- (3-^PP7 J Ph c ;i/) - 3- (4-^^>7i-il') tr^y^v-ig 
»S©^9JCN- (5-7P^W) 7W;F (887 mg, 3.0mmol)£ 
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7i^P7h^77^ (f ±-> 'J •>7^|}v' 'J A^NH -DM1 0 2 0, 

mmm-> ^n*w) xmm-t^t. ^M^7y-# 028 mg) m&m 

791 mg, JIX^ 88 %) UT»6*lfc. 

immm 1 0 ] 

1- (4- (4-^yK-;u-3--r;pt^'j^) 7f-;p) 

-6-^UP7^H (334 mg, 1.8 mmol) £fflV^ fci&tf "CK 

-f- (f y ^r-f^H^ 'J t)^NH - DM1 02 0, igfflig ; ff^x^;p 

(293 mg, J&3£ 52 %) ^S-fettS ^ t T^tlfc 7'J-#: (90 mg) <7) 
=.-TrM*bm$liM*-?%k. mmit&m (89 mg) i$&&fe&h\sX%hfi1to 

immm 1 1 ] 

l- (5- (4 --f vk— 3 --onf^y t°^y^v- 

-S-;n 4 1/P7^^A (387 mg, 1.9 mmol) £M^> 5£&fc#|4 fclgET. 

7*- (f±^ 'J '>7ft¥»^ y * WH -DM1 020, «;^nn* 

125 mg, 21 %) Tj^^^fc LT#^tlfc 0 

[Hi&M 12] 

3 - ( l - ( 4 - tfx. y ^;i/7fJH - 4 - trx. y -f v k— ;i/ • 

7k*^fcy f^AT/R -^A (150 mg, 4.0 mmol) <7)TH F (15 mL) 

1- (4- (4--fvK-;u-3-'f;nf^y^) 7*f;i/) tf^ys^v- 
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2-*> (290 mg, 0.82 mmol) CDTHF (10 mL) mm^^TXmT Lfc 0 ^ 

^Mizmm^f-jisfahmffiMt-fz t > mm^^s<Dyv-w (197 mg, jr^ 71 

%) ^fl&^JIfcLT^*l/c 0 (187 mg) <Z> * £ 7 v i& 

5^ %imk&m (193 mg) ^^^ H e B^ UT#e>tLfco 
[HJfeM 13] 

3 - ( i - ( 5 - tr-< y v^;p) - 4 - 1°-< y v K— ^ 
1- (4- (4 vk— 3 --on^y v?;b) tf^y^v-2 
-;tv<7M-^b <9 1~ l - (5- (4 v k— 3 --on^y 

) fcf^y S*V- 2 (340 mg, 0.93 mmol) £fflV>> 1 2 fc* C T^JS 

^ (273 mg, MM 83 %) ^fi-fejifi 1 1 T^tlfc 
[HJfcM 1 4 ] 

3- (l- (3 --f v-f vKy v-2 -^;p-7°nt:;u) -4-tr^ysW -r 

l- (4- (4--fvK-^-3-'f;u^y^) e^y^v-2 
-*v©ftt)!?fc2- (3- (4 ->fv f-^- 3 --out^y rpt°;u 

) -fy^VKyv-l,3-S?tV (2.0 g, 5.2 mmol) £/I|V^ 1 2 Icifi 

x mmit&Wioy v -< ft (1.1 g) ^^^r 0 i:LT#^^fc o 7y-#©^ 

-f^6fiHSB H B t5fe, **B<fc#«f (0.84 g, J|» 38 %) *t«»-fe«FfifcL 
1 5 ] 

3- (1- (4 --f v-f v h*y >- 2 --oi^f-;!/) -4 - tr^y -rv 
1- (4- (4 --r v k— 3 --oi/fcr^y v>)i>) 7f;i/) tr^y^v-2 
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-*y<Dtt£> v )\z2- (4- (4 --f v K-;l-- 3 -^;nf^y >>;u) 7f;p) 

-fV^VKyv-l,3-^> (362 mg, 0.90 mmol) £JBV^ ^Jfe^f 1 2 I'ip 
(f±^'i>'7^1^'J*WH-DMl 0 2 0, ; £p 

W (112 ag, i&m 33 %) #&3tfejf§,§|fc LT»e>tifc. 7 l> (106 mg) <7> 
fc, ^ffifl^** (80 mg) j^T^r^feLt^fc. 

cuatM is] 

3 - ( 1 - ( 5 - -f V-f V K 1/ V - 2 - -f - 4 - tf y >W ^ 

l- (4- (4->fvK-^-3--r;i/^yi?;i/) yf^) tf^y^v-2 
-^vc7)^'9ic2 - (5- (4--fvK-;i/-3-^;pe^y^) 

) -i" V-f V K y V - 1 , 3 (258 mg, 0.62 mmol) £fl|V^ ^WM 1 2\Z 

h^77-f- (sT±^y i/Ttt&WsV AWH-DMl 0 2 0, jgtaflt ; ^ 
no*J^) -C»»t, ^^^xfM^^fSfc, iMftl^ (103 
mg, JR3§ 43 %) *t*ftH*klt1l?>nfc. 
17] 

3- (1- (3- (4--fyK-^-3-Y;^y^) 7n^) -4- 
tfx. y ^ > • &&& 

4- (3->fVKy;i/) tf^y^V (165 mg, 0.82 mmol), 1,3-^^7 
n^V (76 mg, 0.37 mmol) (7)DMF (6 mL) SB?S$g?g£* JS&TJU^A (216 
mg, 1.6 BunoDfcAnx., 8 0°C^4 B^ft^U/io t/ftfi bfci&£it#JU 

* (20 mL) ^An^., ^V^T^nn^AT^ffibTtc ^nn^Af^ 

iM^7'J-|$ (107 mg, J&3§ 66 %) ^«5ft-fe*Sfifc LT»6*l 
fco 7»j-# (98 mg) ©^PO^A», * $ S -frlttilTLt^ ffli 

m^s m^T*9S-J\s/x--TM*hffi$&-?Zl:. (103 mg) a* 
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ttjft&ffifi t tt# h tilt a 

immm 1 8 ] 

(1- (3- (4 -7x=/I/^y - 4- 

ex. y ^) -f v k— ^ • 
4- (3-^vfu;u) tf^y^vo^t> , 9^4 - (3- -fv 

KU;P) tf^U^V (64 rag, 0.30 mmol), 1- ( 3 - # P uzfu -3- ( 

4-^^i/7x-;i/) fcf^y^v • *tttS©-ftt> 9 ^ 1 - (3-^PP7Ptf 
;P) -4-7xx;i,tf^yi;v . (99 m g, 0.36 mmol) £MW ^Jjfe^2 

77-f- (^m?S ; ^nn*U : 7V : E-7^n^Pn^A= 3:1) 
SJi-5fcs *M#«©7y-ft (122 rag) *C^H^,3teSl^fcUT#e>tLfco 7 

y-Vx-fiW^ffitltSi:, MMfc#4& (88 rag, JR^ 60 %) tWSt 

19] 

2 - 3 - (1- (3 -tf^y Vivy'wiv) -4-tf^yi?;p) -rv 

4- (3--f>K';;p) tr^y s?v©tt:b9 £4 - (3- (2-^^;p) -yv 

KU;P) tf^y^V (171 mg, 0.80 mmol), 1- ( 3 - V P P7P t°;i/) - 3 - 
(4 ->t h^7xx;i.) tf^y i?V • i&^ife^ftb 9 lc 1 - (3-^PP7P 
fcf;i/) tT^y^V (220 mg, 1.1 mmol) £MV^ HJ&tfJ 2 \z3£ U t^jS 

, ««S*ffo^=„ #^fcffl£$#j£^y AW7A^P (W 
±*Si)i/7tt&Wsy AWH-DMl 0 2 0, itfcBjg ; ^-tfV : Itixf 
^= 1 : 1) ^M^07'J-^ (224 mg, JR3$S 82 %) 

it-fettWfti: Itll^fc. 7V-# (220 mg) <£*£/-;i«gK, i£8£/y 

(120 mg) TJ^^^^i: LT#6tLfc 0 £ mm. (49 mg) £SMtffc«L 

, Ik&tt&m (43 mg) ^^7^7r^fcLTj|fc. 
[**«2 0] 
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6-*h*^-3- (l - (3 - e^<y i/)i>yw)is) - 4 - e^y ¥ji>) j 

4- (3--fVKy;P)-tf<<y^V©^9H4- (3- (6-*h^» 4 
tf^y^V (138 mg, 0.60 mmol), 1- (3-^Pa7*Dt» -3 
- (4-^h^7xr^) tf^y^V • SIBS^-tob 9 1 - (3-^nP7* 
Ph°;P) tf^y^V (173 mg, 0.84 mmol) ^^2t'^CT^ 

ii^^ffoyco #6tifcffi*^#i^^y 77y;i^*^^^pvh^^-7^- ( 

m±*S y VTit&Ws y *>r>NH -DM1 0 2 0, jgffivg 5 ^^fifV : ft^x 
= 1:1) till, ^^t'SM^f-^-^lfv^^S^rB-r^^, 

(131 mg, 61 %) ^a^r^UT^tlfco 7'j-#: 

(128 mg) o>*$;-)i>m : mz, i&m/*$s-ji>iti]uxtz&, «*8u m^^-c*. 
$ y -)v/3L-T)\sfrb&u^z>h, mmititm (137 mg) ^e^itu-c 

6-?;i^p-3- (1- ( 3 - y ^^7"n e;u) - 4 -tr^y v^lo 

4- (3--YVKy;P) t°-<y v?V^^^i9lz4 - (3- (6-7;i^p) -Y 
VKU^) tf^y^V (218 mg, 1.0 mmol), 3 - ^^f;H^7'nt>7ny 
F • ifiilffi©ftt>9 1 - (3-^PP7P^) tr^US?>-«»S (277 mg 
, 1.4 mmol) £MV^ HifeM4 ^HHJTSlS, ffltfk WBfcfTofc. 'fthtltz®. 
M^7'l/^7f^7TLC (MH?# 5 7VW^PP*^ : 
-;p= 10:1) $^ic^pp*;^f,S»fit5i:, &mtt&to<?> 

yi)-W (67 mg, J|X^ 20 %) I, "Offctlfc. (50 mg 

)\s/x.-7-)\/fohmn&-tz>k, &m<t&vs (37 mg) ^^^tLxnbtitz 

o 

[«t«2 2] 

5- ?;M*p-3- (1- (3 -t^ys?;i/rpfcr;io -4 -tr^ys^) ^ 
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4- e^y^><^^t>«9^4 - (3- (5-7;M-P) 

VF'J^) fcf^y^V (175 mg, 0.80 mmolK 1- ( 3 - ? p 07* P tf;P) -3 
- (4-^h^7xr;| / ) tf^U i?V • ^i&fTM^fr^ lc 1 - (3-^ppt?' 
tf^y^V (220 mg, 1.1 mmol) £fflV>, ^MJ2^i|CT^ 

'M±i/V'>T{t¥&>V *^r>NH-DMl 0 2 0, ; It^xf-;u) -elf 

212 mg, 99 %) ^fi^t B 1,fcLT#6tLfc 0 7'J-# (208 mg) 

-T-;^^#i$B e B-r§^. ^aro:^** (227 mg) u-c#*>Jh.fc. 

[**«2 3] 

6-t7;M-p-3- (1- (3-^v^vK'J v-2-^;io>°Pt°;i-<) -4- 

4- tf^y i?l/<J)i\fr>v) \z4 - (3- (6-:7;M*p) -Y 

>F'J^) tf^yi?V (109 mg, 0.5 mmol K 3 - ^ 5 J 7?°P If P V 

K • 4SKS©nt> «9 £ 2 - ( 3 - ? P P7°P t°;u) -fV-fV K y V • (13 
9 mg, 0.6 mmol) £MW Hife^H ^^ofc 0 #<btt 

fcfi^bSfcfci' y 7A^n7b^77^ (m±^ y ^t^§5^ y * 

yMH-DMl 0 2 0, j^taig ; ^nn*U : *$S-)V= 20 : 1) -CJ^SK 
U ^^IC^PP^I/A^^ff^BH-fSi:, 3fflft#«07y-# (107 mg, 
^ 56 %) LTft&Jfrfc. (78 mg) <Z> * * y -TMSiftfc 

, mk/ * $ s -)i>*toxt2&, lit, ttvNT^^y-^/x—r^^sjte 

Hi-*** £»ffc<fr4& (79 mg) ^a-fettfifcUTW^tlfc. 

2- (3- (4- (6-7;^n-fVK-i>-3-'fJP) hf^ys?;!/) ^Ptf 

;tO - l , 3 , 4 - h y. t k p -f y v • 
4- tr^y i?y©nt)9H4 - (3- (6-7;M*n) 

VK 1 ;^) t°-<y^> (175 mg, 0.8 mmol), 3 - ^ f-^T 5 7 7*P tf P U 
K • £m&0)ftt> <9l~2- (3-^P P7P h°;U) -1,2,3,4-f h7th'n 
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-fV^yyv (236 ng, 0.96 mmol) &M^. HMl4^ipCtSlS> I* 

g±^y '>T^Sj*>U A^MH-DMl 0 2 0, $gfcH?£ 5 ^nn*U : * 
#y-;i^ = 20:1) tllb, ^f)l«XfM^#^ B t5i;, 
©7V-# (176 mg) T^&^JSdli: UT#£>*lfc 0 7 U * 2 7 

&J8fc#tt (202 rag, JRs£ 54 %) U T» 

[HJfcfll 2 5 ] 

5 - (4 - (3 - \**<y&n,yu\*n,) -2H,3H,5H-4 

- r >>-;!✓) -r v k-;p • &&& 

4 - ( 3 - -Y V K y ^) bf^V ^ V4>ft=b <9 tc4 - (3 - ( 5 - * h 
VK.'J^) - 1 ,2 ,3 ,6 -fh7t Fotf y S?V (115 mg, 0.50 mroolK 1- ( 
3 -^nnrntVl/) -3- (4 - * h ^v^oi-j^) e^y J?v • ffiSMSOft' 
fc>«9£l- O-^POyn^) fcT^y^V -ifi&Jfi (139 mg, 0.70 mmol) £ 

7A^P7h^77-f- (I±i^ 'J i/T^gv' 'J A^NH - DM 1 0 2 0, 

t5k, *M^«<Z)7y-# (108 rag, &m 61 %) ^fMitl-Cff) 

ti/cc 7«j-# (80 mg) * $ s -)\«$:]mX£z&, m 

*su m^-c*$ ; -jv/T.-'rjvfahnifeMi'tz mmit&b (40 mg) #6 

[H*«2 6] 

l- (4 --f v k— 3 --opt^y s?;io - 3 -h o ^<y *?ns7vu<i/- 1 

4- (3--f>Ky;p) f^y^y (200 .mg, 1.0 mmol) <7)Wuu*9l/ ( 
15mL) fif35?§?SlC, tfy^V (5 mL) £;to;L, 0°C^^Lfc o il^t, 3-? 
payPt^-^^P'; K (0.25 mL, 2.6 mmol) ^ITU 0 *CT 2 ISfThIM^ L 

it, Bj&m&to*mm\z$>iL sixf^itHifct, Sf&xf-^M*- in $ 
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mm. uoo rag) mihtiit* m&* l n nmr 

t I R-C5fiKL*=$U C(7)ffi^#f(7;Tirh-h U;u (10 mL) jgflfcfc, fcT^yi? 

V (350 mg, 4.0 mol) ^Mt8 0 ICT? 3 Nf^M^ t fc 0 SJSiS^* 

, tK (io mL) ^Anx^ ^T?PP*;i/AT*Ji&ffib;fco ^pp^as^m 

"yyj- (s±^y ^Tlt^M^V A^MH-DMl 0 2 0. ; -^f-y- 

V : ff»Xf;i,= 1 : 2) ^Ift^7'J-# (97 mg, SRm 
29 %) ^^7^1/7 77^1^^0 7'J-ft (67 mg) <7) ^ £ J -)l>m 

HVL$&-fZb, mmit&to (50 mg) tfmttT=£)l>y 7 AkLXfthtltz. 
[HJfc«2 7] 

(4--f> ;p - 3 - # p ^ap $✓;!,) ^ ^ ( 3 - tf ^ y i?;P7P tr 

4- (3 V Fy;i/) >>^P^fyv (248 mg, 1.2 mmol), 1- (3-^ 
f-jUr^yypf;!,) fcf^y^V (200 mg, 1.3 mmol) 0) 1 , 2 - i> ? P Pi £ > 
(10 mL) jgjfclC, hyr-feh^^^^^hy^A (377 mg, 1.8 mmolK 
Sfgg (70 mg, 1.2 mmol)^nxfc 0 SfiTl 2l$|BI«#Lfc*, ]*j£ig#4&*» 

?S*-Anx.T pH=11 fclfcf, ^pp*;i/AT?iftJLfc. ^pp*;i^Ji<HS7k 

h y A-efgjft««» l , # htiid&*kj&to*i/ y # w# 7i.^P7h 
^ ( y ^r-fb^K^ y *^;pnh - dm 1 0 2 0 , ^mss ; 
^;i0 -efiij-rsi:, ^l^ft©7';-ft (341 mg, &m 80 %) &&&& 
WffiVUlLXVlhtllt. yV-4$ (335 mg) <D*$s-)ismm^ i&m/*#s 

ft-£4& (219 mg) 7J^^^tt^^bT#^tlfc 0 
[HifcM 2 8 ] 

1 - ( 1 - ( 3 - 1 0 ^ y i?^7P tr;io - 4 - y ^;u) - 3 - 7 if -f v K 
y v- 2 -Thv • f&i&ik 
4 - (3--fvKy;p) tf^y i?z/<oftfr*)iz. 98% 4 - ( 1 - (2 ->rh) 
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^VX^yV'J-JM fcf^V^V (100 mg, 0.45 mmol), 1- (3-^ntn^ 0 
PhVP) - 3- (4-^h^7x^) tf^ys?> • ifigl&Oftfr 9 1 - ( 
3-^nn7'OtfjI,) fcf^ys?> (120 mg, 0.60 mmol) £MV^, HJfeM 

(i±>> y i/7^i-> y *yMH -DM1020, 

Xfil/) *Sft^«l©7y-# (107 mg) «7^7 77t 

*8U ^v^Ty^y-;^/ / x— r;^^s$* H B B -r§fc x £gj&fb£-4& UOOmg, jr 
[50MI2 9] 

4 -t7f;p- l - (3 -t^y^rpw e^ys^v 

4- (3--r>Ky;i^) t^y s?v©ft;b9fc4 - d-t?^) tr^ys? 

V (149 mg, 0.60 mmol), 1- (3-^nn7P^) - 3- (4-^h^f^^ 

t 0 ^ y ^ v • js^jfic^^t) >9i-i- (3-^bp7p tr;p) tf -< y ^ v 

• jftlftift (166 mg, 0.84 mmol) £fl§V^ ntfeffl 2 HfCtSJS, fflffi, a^^fi 1 

ft^K^y A^MH-DMl 0 2 0, ^ffi^ ; ^^-y-V : Sixf;p= 2:1) 
T?fSS!f5fc, iM^©7'J-# (202 mg) tflfrfettflMi&fc Ltfl^tlfc. 

7y-^^^y-;pM:, mk/ * $ ; -)vitiN7Lti&. wm^. m^-c* 

*»fb-&4& (85 mg, JRsfs 35 o /o) ^ Q 

[HMM3 0] 

2- (3- (4 -^f^tr^y ^Ptvu) Y v-Y v K y > • 

4- (3--fvh*y;io tf^y i?i/<oftt>*)iz4 - ( l t^ys?. 

V (124 mg, 0.50 mmol), 3 -$?*f-;i/7 5 y K ■ «KS©f^*3 
<9K2- (3-7PP7*Pt» -fV-rVFyv-SiS (139 mg, 0.72 mmol) 

*W7A^P7h^77'f- ( g±*> y isTik^Mis y A^NH - DM 1 
0 2 0, jgfcH?g ; ^PP*W : >t£y-;U = 20 : 1) "T?«»*f Sfc, ^S-fb-a- 
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«<57y-ft (158 Kg) Mm^mmtLxnhtitz. yv-w<»*$;-)vm 
msMi-tzt, &mit&b m mg, ®m 44 %) ^a^iiesfcL-cw^tifc. 

4 - ( 2 -t7W - 1 - ( 3 - tf ^ y i?;^p t°;p) tr^ y > • i£^±& 
4- tf^y s?v<35ftt)9»c4 - (2-t7f^) tr^y^ 

V (167 mg, 0.67 mmolK 3 - ^ ^)VT X J U y K • SSMSOftb 
•9 1 - (3-^PP7'nh^) fcV<yS?V -JfiBifi (198 mg, 1.0 mmol) 

i^7A^P7^77^ (W±'>y ^T-ffc¥«'>y A^NH-DMl 0 2 

o. iaii;^v^np*i^= i:i) x~mm~?zb, *M#«i©7y 
-# (187 mg) t-c#ib^co 7 y -rff© * # y *s 

rt^#> (177 mg, 64 %) &&&&& h L T#*>*lfco 

[**M3 2] 

2- (3- (4- (2-t7f;i/) fcr^y??;i/) ' -r v-fvKy v • 
4- (3--rvKy;p) tf^y ^vo^t>«9^4 - (2-^7^) tr^y^ 

V (149 mg, 0.60 mmol), 3 - ^ =f-}VT S J tf )VV U \) K • i&Wti&<DRt> 
«9lc2- (3 -^PP^Pfc^) -fV-fVK'JV'fiai (209 mg, 0.90 mmol) 

nffrio 7^^P7h^77^- ( flr±v y ^r^s?^ y awh - dm i 

0 2 0, is§ffii& ; ^PP^i.) -C«f«-t5fc, «ifl:^l©7'J-# (119 mg 

tt&m (HO mg, JR^ 41 %) ^e&KSSfctT^^tLTc. 
[^^3 3] 

3- (1- (3 -e^<y ^7*PK^) -4-t-<yi?;u) -2-Tif-l- 
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4 - ( 3 - -f V F U U VflDttfc 9 Jc 4 - (3 VX-f V^dpifV 

tf-<y>?> (191 rag , 0.80 mroolh 1- ( 3 - V P n7n tf;b) -3- ( 

;P) tf^y^V (222 mg, 1.1 mmol) £MV^ 3|j*fl2 fciptf-CEJE, 

^ y i'T^KS/ y *^;i/NH -DM1 0 2 0, ; 'NdMJ-V : ft»xfjp 

= 3:1) TflfSt, iM^7'J-#: (236 mg) LT 

, ttV^^^y-^/x-r-^^ff^ffi-tSfc/^a^* (277mg, JK^86 

(2-YVF-;i'-3-^xf;i,) (3 -b°-<y ^;P7°Pt°;b) r$ 

4- (3--fvFy;i/) t^ys?v<zH-tb9k:3 - (2-^w?;if;i/ 

) -fVK- ;P (123 mg, 0.70 mmol), 1- (3 -^nP7'nf^) - 3- (4- 
^h^7x-;i/) tfx.y . i£^igcr>ftfc>9 1 - (3 -yuu-fu\?.)\,). 
tr^U^V • (198 mg, 1.0 mmol) £MV^ 3«0J2 fcJPtJ-CKJfc, ffiffi 

VTtt&Ws y #y;HSTH -DM1 02 0, *tffii& ; ^IfV : Sixf;i/= 1 
: 1) -CffiSS-rSfc, ^S-ft-a^O^y—ft (166 mg) ^^^tltllf) 

v^T^^y-;^/ / x-7 : ■;^^^ff^M§-r5fc> aSfS-fL-S^ (I67mg, 64 %) 

[Hlkf|3 5] 

3 - ( 1 - ( 3 - tf y - 3 - trx. y ^;u) y K-;b • ^ 

4 - (3 - -f v k y ;w tr^ y vyo>i\t> y \z 3 - ( 3 - -r v k y ;p) y 

(104 mg, 0.44 mmol), 3 -i?^W5y7nifMny K • &&ififl3tt 
t><9^1- (3 - ^PP^PfcVl-) fcf^y^V • Jggfc^ (122 mg, 0.62 mmol) £ 
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2 0, ^ffljg; ?Pt3*;pzo -eff$H"5i:, mm^m<Dy V (125 mg) 

^Jtax.fcgU MgU JttV^SHSfgH-tSfe, *»ffr&4& (129 rag, JR^ 74 
%) ^TWr^h LX%htltz 0 

3 - ( i - ( 3 - tr y ^;i^n t';i^) - 4 - 1°-< y >>;u) ;J**mm vfv • 

4ml 4ni 

4- (3--fVKU;p) tf^<?; iJ?VC7)^t)<9^3 - (3-^vy77-^) b° 
^y^V (152 mg, 0.64 mmolK 3 - *?*+A,7 S J TV P y K • i&^iS 

CD^tD 91-1- n7'P bf;i/) fcf^ V V • (178 rag, 0.90 mmo 

1 0 2 0, ^ffifg ; ^D^i : y -;L- = 20 : 1) ^*ftg-f^t. £»ft 
(238 mg) 73^«W#ffc tT#^tlfc 0 7'J-#©^^y-^ 

t>m@Mi-tZk, (235 mg, J&^s 92 %) ^6-£J3r B k LT#*>tl/c 

o 

[HS#I3 7] 

2- (6- (4 vF-ii-- 3 --Oi/tr^y ^v^u) -fV-fvKU 

V- 1,3 • Jg^ig 

1- (3-^PP7°PH;i/) - 3- (4-^b^>7x-jL') tf^y^V-ig 
&*6<0tt:b9fclN- (6-7P^^) (682 mg, 2.2 mmol) 

*7A^P7h^77^- (i±-> y ^r^»i/ y a^nh - dm 2 035 

> mthfo 5 ^PP*W : ^+f-> = 1 : 1) -CJfilSjL^ £ h fcSt&Xf-^/^df 

SM^7y-# (359 mg, ®M 42 %) 

%£M*tLxnhtifz 0 7'j-# (186 mg) ©^^y-;«n, ^m/^^J- 
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&® (174 mg) tmm&u&tLxmhtitzo 
mmm 3 8] 

2- (2 - (4 -4 -4 JW^Visfr) xf;b) -fV-fVKVV 

-1,3 -i^V • jgg& 

1- ( 3 - ^PC37°nt°;u) -3- (4-^f^7x-;i.) fcf^y^v-ig 
I*i60tt:b 9 £N - (2-7nW;u) 7*;i>-f* K (559 mg, 2.2 mmol) * 

7A^P7h^77^- (ttfVfTft&t&i/V *^rMH-DMl 0 2 0, 

; ?PP*;PA : ^^ifv= 1 : 4) "efg$8U £ I'ff^xf-^/^lf 
V^?)f?iSfit5k, &mft&m<DyV-& (468 rag, JR^ 63 %) 
^fc LT#<btL7Co 7'J-#: (172 mg) £7) ^ £ V ifiM/^^y— JI/ 

^ijpxfc^> y &s-ji'/X'-T-ji'frhn*&&'tzi:, mmit&b (152 mg) ^ 

[*»«3 9] 

2- (4- (4- (6 -7^tP-fV K— 3 -<4 
) 4 V-f VKU v- 1 ,3 -##1/ -ig^ig 

4- (3--f>Ky;i0 fcf^y s?v©ft:b!9 l~4 - (3- (6-;7;M-p) -f 

VK'JiL') tf^y^V (437 mg, 2.0 mmol), 3 - P * =^}VT \ J ?°u P V 

K •£»£M>tt:b0fcN- (4 -7P^7f^) y$J]sj 5 K (677 mg, 2.4 mm 

ol) ^ifeM 4 WPU-CEJS* tattk ««l*fT-ofco #*>*ifcffl£/£4l&£ 

i/ y ntffrt} 7^^P7h^77>f- ( g±*> y ^r-fb¥»*> y a^nh - d 

Ml 0 2 0, ^tfjjg ; ^PP*;^ : y^y-;i^= 20 : 1) TllfSfc, 

(756 mg, 4» 90 %) UTfitetlfc. 7'J- 

& (ioo mg) o>*9s-)vnmxz. mm/*9s-n,%Mz.it&. $8«gu 

T^^y-^/x-x^^^JEtS-tSfc, &M<k&QS (85 mg) fc L 

[HMHO] 

6 - 7)\sjru - 3 - ( l - (4--fv-fvKyv-2--f ;lo^;u) - 4 - e 
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1- (4- (4--f>K-;p-3-^;nf/<y^) w) e-<y^v-2 

-^*V(7)^:t) | 9^2 - (4- (4- (6-7^n-fvK-^-3--f;i/) t°-< 
y>W V-f VKy V- 1 ,3 • 7'j-# (135 mg, 0.32 mm 

^'j*^7i^P7h^77^- ur±-> y rftfrWs y * v^n h - 

DM1 0 2 0, ^tB?£ ; ^pd^A) -CfflH-Sfcx mmit&fovy V ( 
81 mg, JR3§ 65 %) &&<&mftkLxnhtl1t. 7'j-# (50 mg) 0) * $ S - 

(54 mg) ^&T^;i^T*t LT#^*l7c 0 
[£)M4 1] 

2- (4- (4 v 3 --onf^y >?;p) - 1,3,4 -h 
y k kp-t v=^y y v • &&& 

3 - * f-;UT 5/7P tfJ^P y K • &&i&<Dttt> 9 1 - (2-1,3,4 
- h y t FP-f Vdpy y;U) -4-^PP7^y-l-^ (285 mg, 1.2 mmol 

) £MV^ »K0!4fc*i;-CKj£* Srfcfck MlfcfT-ofc. nhti*M*k&m*^ 

y*W7A^P7h^77^ y *>r-ft¥»v y a^nh - dm 
1 0 2 0, mmm ; ^pp« : ^^v= 1 : d -wftsi-tsfc. r 5 k# ( 

95 mg, 24 %) ^4t^7ft««kbT»^nfc. il^'H NMR h I RT? 

wm**s y ij WW? & ^7h^77-f- (sr±^ y 'stk&ws y #y;i/N 
h - dm 1020, mmm ; ^po*m) ^WK-r st, *i^©7>;- 

# (63 mg) j&*#£-fe?frK4&i: LT#f>tL/Co 7'j-#©^^/-;^^ 

* z s **gu m^xmsmsk-tzk. &m<t&m (63 mg, jr 

^ 57 %) ^7^7 77,^ LT#<otl7c„ 
[#^2 2] 

6 -y)v*u- 3 - (l- (3-^7/7°pto -4-e^y^;p) -yvk 
4- (.3 — < > K y ;u) e^Ui?Vfl5ftt)9Jc4 - (3- (6-7;M-p) -f 
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VKV;i") tf^y^V-ig^Jg (1.02 g, 4.0 mmol), 3 - ^ * f-^T 5 7 fcf 

;^py k • Si^^^^-ro^fn-hy^ (715 ng, 4.8 mmoi)£ 
20, mtam ; ?pp*;ua : 20 : 1) 

(1.18 g, 4« 83 %) ^StfcjfcilfcLT^tifco £<otc, (1.08 
g) ^^^V/W^^^^ffMS-rSi:^ ^©ffc^** (370 mg) ^JtfeSSS 

[«fc«4 2] 

6-7;^p-3- (1- (4-^7-^y7W -4 -h^y -Yv 

6-^;^P-3- (1- (3-^7/7PW -4-t^y^;i0 -fVK 
— ;i/ (453 mg, 1.6 mmol) <T)JL$ ; -)V (30 mL) gftS^ (110 mg), 

mi&M (0.8 mL) &to3Ll£&. #*1B&U — KSfi-^tJ¥tfc. H/Sig^-fc 

■fe^-f h-e«jfiLfc«, li^in, ^Tgm^ig7kift^hy^7k^i&£ 
p h=io £&5£-eAn;i> ^pp^A-ewtBtfco ^pp*;i^JS£3t7tos£^ 

h y ^ AT«t> k 6 - 7;^P - 3 - (1- (4 -r$y7'f 

;M -4 -tr^y^/p) -fvF-^ (470 mg, mm 100 %) bt 

#«btlfc 0 C<DTSV (68 mg, 0.23 mmol) ©DMF (0.22 mL) ^ifclH-t 
=7V-)l>- 1 • (35 mg,0.23 mmol), i?-fV7f^X 

W5> (31 mg,0.23 mmol) ^iJDX.> -8fe^#T*!f I^Lfco £jEiI<fr4&£S?X 

^x-^-e^b/c^. ^y*^7A^P7h^77^- (g±^y^> 

T{£¥tli/V A^MH - DM 1 0 2 0, ^tH?& ; ^nn^A : = 
4 : 1) -ef»§?-f %tmit-&m<DyV — ft (61 mg, J|X§£ 77 %) *$£r&J$H 

^LT#<o*lfc 0 (61 mg) 0)*9J-)Vmmz, 

Anxfc^, ftffiU ^TSfcf£f££g-f3fc, 3feS-fb-a*4* (53 mg) ifi&&T*)V7 
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immm 43] 

6 -yji/Xv - 3 - (1- (4-^v^;i/75y7'f;H - 4 - tf^y 

HJ6^4 2 fc^lcbT 6 -7;M-P- 3 - (1- (4-7^7W -4 
-fcf^U^) -f V K —Jl/ (58 mg, 0.20 nunol) £#fc„ ££>TSV£1- (3 

-^f;i^7^7'oe;H tr^y &i/<t>ftt>v fc, ^vxr^ftK (21 mg, o 

.20 mmol) £4- (3--fVKU^) > /7 n ^ -tf-/ 9 KfflV^ . Hjfcffi 

A^P7h^77>f- (i^ffiiS ; rvwl^ni'np^ : ;i,= 3 

0 : 1) &m&m<DyV-» (40 mg, J|X^ 52 %) 

#fi:LTt#^tifc 0 7'j-# (28 mg) *y £ y-^fc 

Anxfc^. «*gU ttV^aoBfgfti-Sk, «Mfr£4fc (32 mg) ^fifert^ 
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( i ) g$#at$4)H8 

v hTfi»^ 43,000 xg -fcrnftrnzmML. cti*m.mm*tLx^mz&m 

L7c„ 

-C«rb Potter-Elvehjem P>*^^1f-^LT 5 ^ (T^M 

fi 1 g IC^fLT 5 mL) CO 5 mM EDTA. 0.2 mM DTK 0.1 mM PMSF £-^tf 50 m 
M ( P H=7.4) ^tf^^XLfco ^^^-h^t^P 

Vjt ^^CiiUTc^ 800 xg -el 04Hfflj£'&U fab tilt ±m& 43,000 xg 
Tl 5^ii^Lfc 0 10 mM MgC12, 0.2 mM DTT, 0.1 mM PMSF 

ttt* so mM h vx-mmmmm (ph=7,4) mmmA) t?s«u 43,000 x 

g -Cl 5#f H 1iI<frUfco U-C»^>*Lfc*fci8**eM^*5l 10 mg/mL fcfrS 
TFl/t'iVa lB^f$i;ltl*7y hJffiSto»*>100,000 xg £fcj&#B£ 

HHKIfL Potter-Elvehjem SIt"? P V^^-f 1f-K#UT 9 3gE (MM 1 
g iC^j-LT 9 mL) <D 0.25 M >>3i, 10 mM MgC12. 1 mM EDTA, 0.2 mM DTT, 0 
.1 mM PMSF &<&tt 50 mM hy^-Iilft (pH = 7.4) fpt'^t-fXl 

fc 0 *^*-h£ 800 xg ^i o^raai^t, '&htitz±m& 100,000 xg -c 

1 0#|ffl&'&U ±m*£h\Z 100,000 xg T*6 O^HS'i&Lfc. C^I^fl 6 
tlfctfcjg*- 10 mM MgC12, 0.2 mM DTT, 0.1 mM PMSF £^tf 50 mM h V 

mm®. (ph=7.4) mmm&.) -em&msbm 10 m g /mL k^s^afcfiau, 

«^tt^^HilVfr;^= V^^V^-FfcLT Lowry ffclcfc 9 3ctf>fc 0 
(2) 
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0.5 nM lM]-7yVi/Vk 200 /ig ttJR** A (400 juL) 
VUfcfiU 7K#L/c,My£A 2 mL ^X-TfilS^T**, Whatman GF/C 13=? 
LfcJM#mtt*9tt#«tt (£tt#?Stt) 10 /iM 

Kd It Bmax Ml*, Scatchard plots fah$Llktz. ^t^OMM^ Ki ( 
nM) tttteai:9:ft«>fc. 

Ki= IC50 / [1+ (Jfalttty ^f>K«* / Kdffi) ] 
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5] 

fco ^Vh^VPtf (7 5mg/kg, i.p.) JliTSDif47f h (M3 2 0 

-4 4 0 g) KVc^m^mhwm^L^^ n^-^^^is^ov^ 
nmm (%) 

= ( i - mnm4t&os& j * 1 5 ##<z> 7x-u7yvn«j:5 



7ixu7 «J X7>#ESfElCj^^-^'( 
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0. 3 
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1 . -HftsS ( I ) 

Ar _ B _N^c^A-Q (I) 
R O 

;i/7$yi, M|[2-160^7^7$yS, Mil 2-2 0Oi?7'J 
-;P7 5/S, tKB^X Mfil-8©7;WS, JK*»6-15©TU 
Mil-8Wn^ R*ftl-15<!)7 i ;-A'W^ ^ 
Ml-8^P7iWS, j^*SScl~8©^nr;i/3^S, ^7/S> 

flto~i5(JD7 5/7;i/*-;H, i);^^iy;H, ^#iSc2~9£Dr;pn^ 
j^^^c l ~ l 5 or ^ y mm%t. l ~ 8 £>y;i^ 

>F-;k ^^^uvx =*yy>* ^vx^$^/-;k ^W77V, 
R'lt Mi(i-6©7J^;k Ml(6~i2^7';-;k #?ifti$c2~ 

9 0T;i^-;W £ fctej^fftit 3 ~ 8 0>*/ ^P7/W^ b , 

b mitti s m-emm 2 ti x v n 3 m mm 1 - 3 <d t jv * u > % 

£fcttB-N-R 1 j#£«ii£J&36U iflt»l< liAn^V, kKP^, M 
^1-8<7)T^^;PS, R*R6-150ry-/Hl, Iftl-8^P7 

~i 6<3[)7U-;i'A;^-;n, mm%t7~i s or ? hmi£tiz& 
-efilftdtL-cv^sfcr^y^v. t^^v* *fci*2 ,3 ,6 - h y t Kotru^ 
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nl*0*fcl*l<&»E»*:*U 

Ate, *ia^t>U< tt^B^V, -bnS, ^»l~9^T^;i/T$y^, 7 

tisji-8(7)7;ni^s, Mit6-i5©7';-;m^ ^uh&i-s 
®^P7;^;H, iiti-8©^P7;^^s, ^r/s, J&nt&o-i 

;i4S* i~i5(7)7^ #;M?=;i,g % j^ifMSt i ~ 8 ©TVi^i/f-*^ 

mmm 6 ~ 1 5 <z> t y - * ga> ^ sum 5 s *i/r v ^ 2 ~ 8 

©7^UV» 7i-^A tfcliMi3-8©'>^n7;^I/>^L, 
1) -NR 2 R\ 

•>^P7W, Mfftifc2-9<97;i^-;K j^ttfc6~l 5 ©7y-^tfctt 

V, -h PS, ItSl-9©7^7 5yS, 7^1, MSl-8©7;i' 
^75/S, 507y-^75y«, M^2~l 6<D¥T)l>* 

^7^S, J&ifHBU 2-2 0©i?7'J-^75yS, tFP^. j^ffttfc 1 - 

8(7)t;i^^;ps, jb*»6~i 5£>ry-;ps, ifii-s^n^s, 
^»6-i5©ry-w^ Mti-8 0^P7;^;n, mm&i 
-8©^D7)i/3^s, i/7;i, ^^o~ 1 5 <7)T$ / ^;ptJn-;ps> # 
^*»2-907^3#'>^-;H, j^*»l~l5©T5 
Mti-8©7Wf7M, Mift£fr6 - 1 5 <dtV-)^9- 

ffct*-NR 2 R 3 ^V^L«fc{^ot, *ffiftt»l<tt^B^'V, -hPS, ^ 
ffHRl-9 07^7 3/*, 75/S, ifil-8©7iW7^fi> ^ 
#^6~1 5©7y-^7SyS, M0^C2~1 6©i?7W75yS, 
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IM6~15©7';-;H, Ifil-8©7JI/3^S, }%m%L6~l 5(7) 
7'J--I^^S, M1-8^P7WS, M1~8^D7JL'3 

^je, ^7/s, ^»o-i5©7$y^*-;H, ^^^;^> & 
iftifc2 ~ 9 07;p3^^;i/#-;H, j^m^c l ~ l 5 5 y 
l&sfHft i-8 ^T^^f-^s, j^fftifc 6 ~ l 5 ®7 y -nsf-x&fatbmsiiz 
S-cg&^tiTV^fcr^y trny^v, l ,3 ,4 - hV fcK»-f v*>>y 
v. -fV-rvKTA ^7v?v, Fv, 2-trnyK 

i/ s -fvKyv, 2,3,4-hy tKndfy y 2 , 3 , 4 - h y t Knd?y ^ 

2)i(ii) 

N-R 5 

-C 4 (in 

N-R 4 

1 R 

R 

8 0^^n7;^;k Mllt2~9 07;^-iw jg§^6~ l 5 07';-;i/$ 
fd^it7~i5077;w (7';-;k 77^^7y-iHi5^tt, ^ 

nyv, -hPS, Ittl-9(7)7^7SyS, 7^S, Mtl~80 
7W7 5yS, MtS6-1507'J-^7$yS^ Mi!2-160v?7 
;i/W5yS, Mtl2-20^7>;-;i'7^^ tFn^> 

i~8#t;i^;i^ ^t6-i507')-;H, m^i-8^t;i^zi^v' 

j^if^6~l 5©7';-W^ fttl~8^P7WS, 

s #;M?*r>;i/Jfc, fit 2 ~ 9 07^3=^ M^HBt l ~ l 5 <z> 

7^«-m JK*»l-8®7;i/^;i/f-^*lfi, M^6-1507'J- 
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2. (I) Ic&^T, n^o-e$>«9, 

j^tt$c2~i 6(7)i?r;W7$ys> 2-2 o©^r';-;u7 5 

jK*»l-8flr)T^3df^S, Ifi[6~1507y-;^^S> J^fH&l ~ 
8(5^07^^1, ^*»l-8 0/M3T^3^3£, ^77S, 0 - 

l 5 07 5>'7;i/*=^S, MI2~9©7i^^« 
Mil-1507^^-^S, MI(l~8(57Wf^l 
, j^UHKc 6 ~ l 5 <dt y -;i^f-^S^^)ii^SS-eS^^tLTv>§^ v f-;p 

B#\ HSIfeK ttIfiS!l-8©7WS, ^o^V, fcKndp^^a 
fciftl § ST'fi ^ttTV^S 2 - 3 <J> T)\, * \s V . £ fc I* B - N - R 1 

, mM6-15©7'J-;H, Mti-8^M37;^;i'S, M*gfco~i 
5 07^7i^-;^ a^^^^s, j^^2~9<z)r;i^n^7!?;^- 

M»l-15()!)7 5/^=^ Iil(l-8(7)hFn^7^ 

i*lt2-9©7;^;^^-^i, M^7~i6©7y-^;^ 
&ffHBc7~i 5(7;T^;>^;^^^3i^#ti5ST^$tlTv^5t 0 -<y 
t'^^^v, £fci*2 , 3 ,6 - h y t Kotry s?v-e&9 , 

1) -NR 2 R 3 , 

i/^P7W, K*t2~9iD7i^-ik Mt6-15i7)7 l J-;K 
l*Mt7~15077;i/^ 77i^;i/©7'J — ;HfP4H*, 
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wr^/s, Mt6~i5^7y-;b7$ys, M2-i6©i?7^ 
^rsyL Kfti2~2 0^7y-;i/7$ys, tFP^x ^tfci 
-8£>t;i^;i^ liS6~i5©7'j-;n> j^iftgfci-s^T^zi^g 

^ ^6-15057';-^^ lf^l-8(7;AP7;Wfi> J^ifc* 
1-8^P7^3^>S, ->7;S, M0^CO~1 5(7)7^^=^ 

rt;^^;^ j^^2-9^>r;u=i^^;b^-;ps, l^iftifc l ~ l 5 cqt 
$ y Mf^i~8(7)7;i/^fm Mt6-i5©7V-;i' 

£fctes -NR^^^olJc^oT, ifltKli^P^rV^ - h Pi, 
^fltl-9<J57^7$yS, 7^I> Iti(l~8©7;W7^S, 
^tt6~l 5^7'J-;i'7$> / S, m^2-1 6(7)^7^7^S, M 
f|(12-2 0(7)>?7y^7$yS, tFP^i/, mm$l.l~SOTJl>*Jlsm 

®7.'J-^^ll> ^iltl-8^P7M;H, MI(1'-8^P7^ 

yv, -fv-rvKi/v\ t?-^^>\ wjv^ -fvK'Jv, 2,3,4-h; 
tKP^'J>> 2,3,4-hytKP^y^yv, i?tFP^yytW 

2)^(11) 

N-R 5 

-<' 4 <«> 

N-R 4 

1 R 

R 
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3. —m^, (I) IZ&^X, n^0T*$)^ 

Mt2-1 6CD^r;U^T = j^ftgfc 1 2-2 0 <D>>T y -A-T ^ 

t:Fp^. iiii~8©7Wi, iti[6~i5®7y-;Hs 

8CD^P7;^;H, ^il(l-8(7)^n7i^^ ^7yiv j^tgfcO- 

Mlti~i5(7)7 5y^-;n, liii-8<z)7;i'WtS 
s #!iH&6 ~ l 5 <7)T -;^7f^^3iiiftis^gM$tL-cvN^^ v f-;p 

B-N-R^^fltil^J&LT, &tMM*>L< tt/M^V. tFP=*r^ J^ffttfc 
MfftlfcO~l 5 CDT 5 S U)V-&**S}V^ Mitlfc2~9<Z> 

r;n:^v'^;^-;i^s, Mtti~i5(Z)7 5/^-iH> j*ittfci~8 

<7)k Fn^^7;^;H, j^ifc 2 ~ 9 <DT)V*)Vio)\,?$-)l>m, m.mWil-1 
6<DTV-frD)l<js-)l>&. mm^.7-1 5 0)T7)ls*)ls&frhmi$tiZ&-en 

tix v n 5 tf ^ y v £ 7c i* e-< 5 ^ >~e$> <9 x 

> Miflifc 2-16 <Z)>>y;i^;UT 5 y Mifttfc 12~20^7'J -)V7 ^ y 

tFo^, mm%ki~~8o)7)\s*)^ mmme-isoTV-)^ m 

fft|fcl~8<7)T;b=i*r^> JS^Ifc6~l 5<D7V-fr**i/&, j^#ttfcl~8 
CD^PT;^;^ 1 — 8 <Z)/^ P TVL-zi ^rv'&x jgeiPtlfcO~l 

5©7$y^-;H, ^M^^i/g, mm%k2 ~9 ^t^h^^;^- 
;i/S, J^iftlSc 1 ~ i 5<t)T5 /#;m?-;i^> ^^l-8cDT;L-^f-^S, 

ff^6~15(7)7'J^f tfgri* mittl 3 &-emt& £ ;hT V ^ M#g$C 2 ~ 8 
0 7 U > £ tz lt®tm%l 3 ~ 8 <D i/ $ U T)V* U VC$> 9 , 
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1) -NR 2 R 3 (CCT'R 2 , R'tt, n&LXfrm. fitm%Ll ~6 OTJls*)^ 
Mt3~8^^Pm;W Mt2-9 0W-;k j^ftlfc 6 ~ 1 5 <Z> 

r'j-ik £fci*j^fff^7~i 5(577;w (ry-;k 77^^07';- 
;psi$#&> ^p^v. -hns, Kiti~9 07^i/75yi> 7^ys, 

^1-8^07;^^ wa, itto~i5©7^ 
1 507 y-;^^7^S^<o3i^^5S-esm^tlTv^Tt,«fev^) , Sfci*-NR 

2 R 3 ^olJ:|:^T, Mil&*> t< tt^B^A -hnS, j^t*l~9c7> 
7WP7 5/S, 7^S, MI(1~8©7;W7^I, Mt6~15 
©7'J-il'75/S, JK*I»2-1 6d5i?7W7Sya, 1 2-2 0 

©s?Ty-^r5>>&* tFn^, Mti-8^7;w^ J^#ifc6~i 

5©7V-;H, Iitl~8(D7;^^S> Mt6~1507y-Jm 
v'S. IfKl-80^D7^^ ^ftl-8^D7J^^I> >T 
yg, Mt0-15O75y^^S, #;M^>7I^ M0^C2~90 

2 ) s: (ii) 

N-R 5 

— <' (II) 

N-R 4 
R 6 

(cc-cr\ r 5 , R 6 i±it^i-e^aLfcii«9) -cfcsft^i £/c 
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4. — jia^c (i) ^fev^r* n^o-e$>i9, 

7^S> »1~8©7;^7^S, Mt6~1507'J-^7$/ 
Ht2-16©^7;W75/S, Rf|[12~2 0^7y^75 

l-ScOT^^S, Iit6-1507'J-;H> Mti-8^07;^ 
£eiPtifcO~i 5©7 5y^-;H, Mt2-9<r; 
T}\sn*c*sii)^-)i>^ Mti~i5©75y*;^-;H, #Bftifci~8 

6 ©tu j^if?ifc7 ~~ 1 5 <Dr^j^)^£^hm^ti^>&^n 



te®&*>L< fcfc^n^V, -Fog, ^1-9(57^7$/^ 7 
$71, ^M1-8<7)7W7^I, MK6-15©7 , ;-;i'7$yS 

tFP^x Mii-8(7)7;ws. M6-i5<7)7y-;Hv M 

^l~8(7)T;i^=i^^S, Mt6-15^7y-^^>S, ^^1-8 




2) -N 
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;us> mm& i ~ i 5 07 5 y Miftifc l ~ 8 <7)t;i^;i^^> 

j^iftifc6 ~ 1 5 <7)TU -;i^f-^S^6ig^tl?>S-eM^^tLTVNSM^3 ~ 8 
Q# 

1) -NR 2 R 3 (CCTR\ R 3 lt. niLLXfrm, J^iPtifc 1 ~ 6 <DT)l>*)l>, 
^^3-8^^^t3T;p^;u x j^tlfc 2 ~ 9 <97;i^-;w Mi6~15<7) 

^n^fv, -hPS, Mtl~9©7^7^S, 7^S^ m 

M^i5cl~8CDT;U^Ss Mlt6-15(?)7y-;H, ^*ifcl~8 
(DTfrzi^m. MI[6~15©7y-W>'S, j^^l~8<7)yNPT;i^ 

^iti-8^P7;^^i> ^7^s, Iito~i507$/ 

tl-1507^/^^S, ^iScl~8 0T^^;^^S> ^^6~ 

7^7 5 71, 7^/S, 111(1-8(7)7^7^1^ 6 - 1 5 

®7';-^7 5yS, ^|5C2-1 6(Z)^7;W7^S, 2-2 0 

cD^ry-^r^ys^ tFp^s j^ifttn~8<z>7;i^;i^ ^*^6-i 
5(7)7U-;^> MftiU~8<27;pzi^>^ MI6~i5©7y-;m 
>^S> MffttU-s^PT;^;^ j^ift^ ~8 ^pt;^^^ >r 

r^^v^i^^g, MiSci~i507^^#-;H> jg^tU-s 

-tv^tf^y enyi?v, 1 ,3 ,4 - h y t kp-t v^y y -yv^v 

2) S(II) 
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N-R 5 



N-R 4 



(cctR 4 > R s > R 6 i±lf^i-e^#Lfc3i«9) -efts* m?mi~~3<o^-f 

5. i ib*©— *ss (i) -e^^ti^^^i, £tziz*:o>mm¥mzftm 

6. »3ft3Biffi«i©— (i) -e^^ti^-fb^, Sfct*^o^a^^fF^ 

7 . (III) 

Ar i_ D _ A Q 2 (HI) 

D ~5) ^iix 




2) -N 





N — N 



Ar 2 tt> iMfeKl^nyv, -hag* ^iftife 1 ~ 9 <DT*S)VT % J 
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£Hft&2~l 6®i?7;W7 5yS, £*ifHBc 1 2-2 0^^7y-^75 

8(Z)/M37;^;H, Ifii-8^n7;^^>i, ^7/S, Mfflfco- 

Mt, L < IS^n^v, -hnl, Mtl~9^7^7$yS, T 

$s&. mm%ii~~8o)TJi'*)isT$y&. Iii6-i5(7)7'j-;i/75yi 
. Mt2~i6^)i?7;w75ys> m.mm.1 2-2 o^7y-^7^ / 

hFn^, j^ffttU~8^7;i^;i^ Mt6~i 5©7y-;i'S, 15 

5^7 5yx;b*-;H> ^M^v^S. j^tifc2~9<£7^n^#;M?= 
Mld~i5 6!)75y^-;^ I*|[i~8 07;^;Wl> 

J9eifttfr6 ~ 1 5 07 U -;^^7^S^^3i^iftL6S-C:^m^tlTV^5^m^3 ~8 
©7i^PV, 7x-PV ( ^/c^#^3-8(7)>'^n7;U^rUV^^U, 
Q 2 \* 

1) -NR 2 R\ 

i*MI(7-i5(7)77;^;i/ (7'J-;k r^^^or y -;HB4H*, 

y> % nhni, Mftl-9(7)7^7$yS> 75/S, Mtl~807 
il^W^S^ M^6~l 5^7y-^75/S> j^ttfc2~l 6<7)^r;P 
^1/7^1, Mlft»l 2-2 0(7)^7y-^75/S, h FO^ ( j^iHifc 1 
~~8<DT)\s*)U&, Mi[6-15cD7ywH, ^gfc 1 ~ 8 <DT)^n 
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*;i/#^^JH, Mi( 2 - 9 ©7^3 Ai^^^S, j^itifcl~l 5<DT 
5 : •7^^'b3i^tl5ST*M^$^^,'rv^•r^)<fcV^o ThfcU R 2 = R 3 =H, R 2 = R 

MI(1~9©7WI/7^S, TSyg. Ifil-8(^)7W7^1, 

Mt6~i5fl)7y-;i/75ys> ^ift£fc2~ l 6 <D^r)^^r^. m 

ftl2-2 0(3!)^7y-^7^S, tKn^X m^%L 1 ~ 8 0)Tfr*)ls& 
. If|(6-15©7y-;H, j^^l~8CDT;Pzi^v'S. Ifi(6-15 
d!)7y-^^S, Mf|[l~8^P7;WS> ^SCl~8^yNnT;U 
n^Ss ^7/S, Iil(0-15(57$y^^ ^M^^S, 

j^MHK 2-9 <57;m =ar>#;M?-;i^ J^iffifc l 1 5 <?>t s y #;i<2j?=;H£ 
. mmm. i ~~ 8 <^r;u^f-^s> j^iftifc 6 ~ l 5 or y 
sgT'S&^^v^tr^y tnys?>, l ,3 ,4 - h y t Kn-f v^y 
y>x -fv-rvKUv, tr^<^^v> ^#y>, 2-tf^yKv, 2-trt3y 

KV, -fvKyv, 2,3,4-hy kKPdpyy 2,3,4-h'j th'P^ 

2) i (i i) 

N-R 5 

N-R 4 
R 6 

&tp. r\ r\ R e \t, n±LLx*m. Mti~6^)7W, mmma 

~8 0^^^^T;^^r;^^ Mi2-9©7H-ik j^fffifc 6 ~ 1 5 <7)T y 

, s/ci*M^7~ i 5 o77;i/^ (7'j-ik r^;p^;K7)ry-;^47-i* 

8©7;i'W5;S, Iti[6~15(7)7y-;i/7^S^ j^**2-l 60 
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Mt6~i507'J^t^I, Mii-8©^o7;^;H, 

^*ftl-8fl);>D7JI/3^fi, ^7/S, Mlt0-15©7^^- 
8. — $!5£ (III) 1'^VnT> $£®&fct< tt^P^V, kF^v-, 

M^i~8£Dt;^;«, j^0^c6~i 5^7>j-;H, lfti~8®^p 
7~i 6<35Ty-;i^^;^-;ps. j^fftifc7~i 5 <dt? ji-^jisSfrhmxtiz 



1) 



2) V \l— 3) -^^) 



Ar 2 ^ ilitKl^Pyv, -hPS, Ittl~907W5yS> 
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